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Introducing SCORBASE

SCORBASE for SCORBOT ER-4u is a robotics control software package for
robot programming and operation. SCORBASE for SCORBOT ER-4u
provides numerous capabilities:

e Communication with the robot controller over USB channel.

o Control and real-time status display of five robot axes, gripper and two
peripheral axes.

e Full support and real-time status display of eight digital inputs, eight
digital outputs, four analog inputs, and two analog outputs.

e Position definition and display as well as manual robot movement in
reference to Joint Coordinate System (encoder units).

e The Cartesian Coordinate System (X,Y,Z Pitch and Roll) is also used.

e Robot movement definition as Go to Position, Go Linear, or Go
Circular, with ten active speed settings. (Availability depends on
Experience Level setting.)

o Default setting of 1000 positions and 1000 active program lines.

e Interrupt programming for handling responses to changes in digital
input status.

e Variable Programming, in three levels of complexity, to moderate the
learning curve. This makes it possible for beginners to start at a lower
level, and advance through the levels, as they become more skilled in
robotics programming.

e Saving and loading projects.
e SCORBASE can be installed as part of RoboCell, an interactive graphic

software package, which provides simulation of the robot and other
devices in the workcell.

This manual describes all the features and operations for all Experience Levels
of SCORBASE. When necessary, illustrations show the differences in the
levels, and descriptions note the availability of options and commands.
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2

Starting SCORBASE

The instructions in this chapter are for SCORBASE only.

If you intend to install SCORBASE as part of the RoboCell software package,
follow the instructions in Chapter 2, Starting RoboCell, in the RoboCell User
Manual.

System Requirements

SCORBASE for ER-4u computer requirements are:

e Pentium III with 450 MHz processor, or higher, equipped with CD
drive.

e Atleast 128 MB of RAM.

e A hard drive with at least 60 MB of free disk space.

e  Windows 98/2000/Me/XP.

e A Super VGA or better graphics display, minimum 256 colors.
e A Mouse or other pointing device.

e USB port.

Installing the Software

The SCORBASE software is supplied on a CD which also contains RoboCell.
Close any open applications before proceeding with the installation procedures.
If you are about to reinstall the software, or install a newer version to an
existing SCORBASE directory, it is recommended that you back up any
existing user-created files before you begin the installation. It is also
recommended that you remove the previous SCORBASE version for Windows
installation, using the software’s Uninstall utility.

To install SCORBASE:
e Insert the CD into the CD-ROM drive to start the installation procedure.
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o If'the procedure does not start, either:

e From the Windows task bar, click Start | Run and type D:Setup

(where D: is your CD drive), or

e Using Windows Explorer, explore the CD drive and

click % Setup.

e Wait until the Welcome window is displayed.

Welcome

Welcome to the RoboCell for Controller-JSE Setup
pragram. This pragrarm will install FobaCell far
- Contraller-USE on pour computer.

It iz gtrongly recommended that you exit all Windows programs
befare running this Setup program.

Click Cancel to quit Setup and then close any programs you
hawve running. Click Nest to continue with the Setup program.

WwiSHMING: This program is protected by copyright law and
international treaties.,

Unautharized repraduction or distribution of this program, or any
portion of i, may rezult in zevere civil and criminal penalties, and
will be prosecuted ta the maximnum extent poszible under law.

Heut » Cancel

Figure 2-1: Welcome Window

e Click Next to open the Software Selection Window.

X)

Installation

Please select software;

FoboCel for ER 2u

FoboCel for ER 4u

RoboCell for ER Gu
SCORBASE for ASRS 2436u
SCORBASE for 85RS 36u
SCORBASE for ER 2u
SCORBASE for ER 4u

‘SCORBASE for Mobile Hobot

— Description—
SCORBASE for Mohile Robat

¢ Back Cancel

Figure 2-2: Software Selection Window
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Select RoboCell for ER 2u, RoboCell for ER-4u, SCORBASE for ER
2u or SCORBASE for ER-4u. The robot that you select becomes the
default robot while you are working in SCORBASE, although you can
choose to open a new project and work with a different robot. See the
Hardware Setup option in the Options Menu.

Click Next to open the License Agreement Window.

Software License Agreement

Flease read the following License Agreement. Press the PAGE DO'WH key to zee
the rest of the agreement,

This document is an agreement between pou, the LICENSEE, and Intelitek. Inc
[hereinafter "Intelitek"]

LICENSE AGREEMENT j

By INSTALLING , OPEMIMG, OF USIMNG THIS SOFTWARE wOU ARE AGREEING TO
BECOME BOUND BY THE TERMS OF THIS AGREEMEMT, "HICH INCLUDES THIS
SOFT'WARE LICEMSE

If wou do not agree to the terms of this agreement, promptly return the package to the
place where you obtained them.

DEFINITIONS
Licenzes: LI

Do pou accept all the terms of the preceding License Agreement? |F pou choose Mo, Setup
will cloze. Ta install RoboCell for Controller-USE, you must accept this agreement.

< Back Yes Mo |

Figure 2-3: License Agreement Window

Review the Intelitek software license agreement. You must accept the
terms of this agreement in order to proceed with the installation. To
accept, choose Yes. The Choose Destination window opens.

Choose Destination Location E

Setup will inztall RoboCell for Contraller-USE in the following
folder.

To inzkall to thiz folder, click Mest.

To inztall to a different folder, click Browse and select another
folder.

*You can choosze not to install RoboCell for Contraller-USE by
clicking Cancel to exit Setup.

"Destination Fualder

D:\Program Fileghlntelitek SCORBASE Browse... |

< Back Cancel |

Figure 2-4: Choose Destination Window
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e The default destination folder for the files is:
\Program Files\Intelitetk\SSCORBASE
Click Next to accept the default, or click Browse to select another
folder and then click Next to open the Select Program Folder window.

Select Program Folder [ x|

Setup will add program icons to the Frogram Folder listed below.
Y'ou may type a new folder name, or select one from the existing
Folders list. Click Mest to continue.

Program Folders:

SCORBASE

Exizting Falders:

30 Simulation Software Demoz
Accessories

ACLYWin

Adminigtrative Tools

AutoCaD A14

AutaCal B14.0 Uninztal

ER Sirmulation Dema

InztallShield 5.5 Profeszional Edition

Kiretis LI
< Back I Mest » I Cancel |

Figure 2-5: Select Program Folder Window

e Inthe Select Program Folder window you are requested to select the
folder to which the program icons will be added.

e Click Next to complete the installation procedure.

Uninstalling the Software

To uninstall SCORBASE:

1. From the RoboCell program group, select Uninstall.
2. Follow the instructions which appear on the screen.

Starting SCORBASE

To start SCORBASE:

1. Make sure that all the components to be used are installed and
connected according to the installation procedures detailed in the User
Manuals supplied with the robot and controller.

2. Turn on the computer and the controller.

3. Select Start | Programs | SCORBASE for ER-4u.
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4. Select the SCORBASE for ER-4u command. After initialization, the
following screen appears:

@Y SCORBASE for SCORBOT-ER. 4u
File Edit Run Options Yiew ‘Window Help

@ B EH| = = 5= |5 o o lb| R | B 1 i)

SCORBASE

| |[Tmsert | &2 off-Line [ A

Figure 2-6: SCORBASE Opening Screen

If SCORBASE opens in Off-line mode or the controller is not detected, the
program will load and operate in Off-line mode.

Only one instance of SCORBASE can be active at a time.

Quitting the Software

Stop the SCORBASE program (if running). If you have unsaved changes in the
project, SCORBASE prompts you to save the changes before closing.

To close SCORBASE (or its components), do any of the following:

e From the Menu Bar, select File | Exit.
5. Click the Close box in the SCORBASE Title Bar.
e Press [Alt]+F4.

See page 9.
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3

Menus Overview

The SCORBASE Window

Figure 3-1 shows the SCORBASE opening screen which comprises:

e A Title Bar containing the screen name and the usual Windows controls
for sizing and closing the application screen.

e A Menu Bar containing all SCORBASE command menus and options.
e A Toolbar containing icons for the most commonly used options.

¢ A Status Bar displaying information regarding the SCORBASE
software, modes of operation, current activity, etc. When you position

the mouse over an icon, a description of the icon appears in the status
bar.

Note: The System menu (displayed by right clicking the Title Bar) contains the

Always on Top menu item, enabling you to display the application on top at
all times.

Title Bar &Y SCORBASE for SCORBOT-ER 4u
File Edit Run Optbns Wiew ‘Window Help

e nu Bar

Toolbar

Status Bar

\\‘b Insert =3 Offline

Figure 3-1: SCORBASE Window
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File Menu

A SCORBASE project contains a program (SBP file), user-defined positions
(PNT file), and a project data file (WS file). If RoboCell is also being used, the
project includes the cell image (3DC file). Throughout this manual, the term
“project” refers to the program positions (and image) files saved by the user as

one entity.
Neid:mj::” T wzﬁh:ﬁnd” The File menu contains the usual Windows functions that allow you to
Open Project... aivo | Open new or previously saved projects, save and close projects. You can
print files containing robot programs and positions, and exit the software.
Mew Scripk
Open Scripk
Wigty File
Exit . .
The File menu options are:
|—_h| New Project Opens a new, untitled, project. See page 84.
(Ctrl+N)
E’u Open Project Opens the Load Project window which lists
(Ctrl+0) SCORBASE files (without a virtual cell).
E Save Project Saves the currently active project (program,
(Ctrl+S) positions and graphics).
Save Project As... | Saves the currently active project under a new
project name.
Close Project Closes the currently open project.
New Script Opens Notepad.
Open Script Opens File Selector box for opening an existing
Visual Basic script file.
User Manual 8 SCORBASE
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Print Program

Prints the program. (Program window must be
active).

Print Positions

Prints the user-defined positions. (Positions
Window must be active)

Print 3D Image

Reserved for RoboCell program option.

Print Preview
3D Image

Reserved for RoboCell program option.

Print Charts

Opens a dialog box to select the specific axis chart
for display or printout. Only one axis can be
selected at a time. See page 17.

Print Preview
Charts

Displays the selected axis chart before printout.

Import 3D Model

Reserved for RoboCell program option.

Edit 3D Model

Reserved for RoboCell program option.

View File

Enables you to view a file from those listed:
«  Graphic module files (*.3DC)

«  SCORBASE programs (*.sbp)

. Position data (*.pnt)

When you select a file, a window opens displaying
that file.

Exit

Closes SCORBASE. If changes to a program or
position file have been made but not yet saved, a

message appears giving you the opportunity to
save the file before you exit SCORBASE.
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Edit Menu

IEHI Run Options  Yiew Window |

Cuk
Copy

| Find...
Find Mext

Command/Remark (* ...}

Go to Line...
G0 ko Selected Line

Chrl-
ChrH-C

Chrl+F
F3

The Edit menu contains the usual Windows functions that allow you
to edit program files.

Cut (Ctri+X) Deletes selected text or lines from the
program lines, and places it on the Windows
and SCORBASE clipboards. See page 41.

Copy (Ctrl+C) Places a copy of selected text or lines from

the program lines on the Windows and
SCORBASE clipboards. See page 41.

Paste (Ctrl+V)

Inserts the contents of the SCORBASE
clipboard into the program lines. See page
41.

Find (Ctrl+F)

Opens a dialog box that allows you to search
for a particular text string, SCORBASE
command, or command argument. See page
41.

Find Next Repeats the last Find operation for the next
occurrence. See page 41.
Command/Remark | Inserts/deletes asterisk at beginning of a

(*...) (Ctrl+R)

SCORBASE program command line. This
action toggles the command line between a
remark and an executable command. See
page 41.

Go to Line

Opens a dialog box that displays the total
number of lines in the program, and prompts
you for a line number. The program editor
jumps to the line you specify. See page 41.

Go to Selected
Line

Display the line selected. Useful for long
programs. See page 41.
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Run Menu

BN e v e The Run menu contains SCORBASE commands for homing the robot

and peripheral axes (see Chapter 4, page 21), and executing programs.

Note: If the software is operating Off-line, only the Run program options are
available in this menu.

Run Single Line
Fun Single Cycle
Run Continuausly

Skop

Fo
F?
Fs

F9

ofT

i i

Search home -
all axes

Homes both the robot and any configured
peripheral axes. See page 22.

Search home —
robot

Homes the robot.

This command is available only if the system
has been homed once, after opening
SCORBASE. See page 23.

Search home —
peripherals

Homes the peripheral.

This command is available only if the system
has been homed once, after opening
SCORBASE. See page 23.

Go home —all
axes

Sends the robot and peripherals to their home
positions. See pages 22 and 23.

Go home - robot

Sends the robot to its home position. This
command does not home the robot. See pages
22 and 23.

Go home —
peripherals

Sends the peripherals to their home position.
This command does not home the peripherals.
See pages 22 and 23.

Run single line
(F6)

Executes the selected (highlighted) program
line. See page 78.

Run single cycle
(F7)

Executes the program from the selected
(highlighted) program line to the end of the
program. 78.
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D
I-||r|

Run
continuously (F8)

Executes the program from the selected
(highlighted) program line. When the last

program line is reached, the program starts
again from the first line. See page 78.

Stop (F9)

Immediately stops program execution and

movement of all axes. See page 79.

Pause (F10)

Stops program execution after the current line is

executed. See page 79.

Note: Pause and Stop are software methods for halting program
execution. In an actual emergency situation, you should use the
EMERGENCY button on the controller or the ABORT key on the

Teach Pendant.

Options Menu

Options
gfnfLLTnZ The Options menu allows you to define your preferences for operating
Conitrol O F5 the software.
v Contral OFf
Hardware Setup
Set Parameters
v Line Mumber
Reload last project at startup
Lewvel 1
Level 2
v Pro
Adwvanced Options. ..
On-Line Establishes communication with the controller. See
page 23.
Off-line SCORBASE does not communicate with the
controller, even though it may be connected.
Off-line mode is useful for checking and debugging
programs. See page 23.
. | Control On Enables servo control of the axes. See page 24.
L || (F5)
oFF | Control Off Disables servo control of the axes. See page 24.
Hardware Opens the Hardware Setup dialog box where you can
Setup define the peripheral devices which are connected and
operated by the controller as axes 7 and 8.
User Manual 12 SCORBASE
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Set
Parameters

Opens the Parameter Set Window (see Figure 10-12
and Figure 10-13). You have to activate Advanced
Commands before can you utilize Set Parameters.
See page 14.

Parameter Set: SDEFAULT

B L B B
Fobot | awis 1 | dwis 2 | dwis 3 | dwis 4 | dis5 | dwis | awis7 | awisB |
Description Walue ~
Lawser limit of axis motion, in angles [degrees)., from horizontal reference position for axis 1 174.0
Upper limit of axis maotion, in angles [degrees). from horizontal reference position for axis 1 1320
Lowser limit of axis motion, in angles [degrees). from horizontal reference position for axiz 2 3.0
Upper limit of axis motion, in angles [degrees). from harizontal reference position for axiz 2 1240
Lowser limit of axis motion, in angles [degrees). from horizontal reference position for axiz 3 160.0
Upper limit of axis motion, in angles [degrees). from horizontal reference position for axiz 3 -115.0
Lowser limit of axis motion, in angles [degrees). from harizontal reference position for axiz 4 115.0
Upper limit of axis motion, in angles [degrees). from harizontal reference position for axiz 4 -113.0
Lowser limit of axis motion, in angles [degrees). from horizontal reference position for axiz 5 R70
Upper limit of axis motion, in angles [degrees). from harizontal reference position for axiz 5 570
Lawwer limit of working envelope radius, in meters 0.05
Upper limit of working envelope radius, in meters 0.940
Lawer limit of 2 coordinate, in meters -0.109
1nnar limit af 7 mncrdinata in matars na4n b

Figure 3-2: Parameter Set Window

Parameters can be set for the robot and for each one of
the eight axes. Select the appropriate tab and set the
desired parameters.

Line Number

Shows/hides program line numbers in the program
window.

Reload Last
Project at Startup

When checked, opens the last project saved when
SCORBASE is started.

|.‘J1;| Level 1

Displays list of commands and options at introductory
level. Commands related to Level 2 and Pro are
disabled. See page 99.

I{g Level 2

Displays list of commands and options at advanced
level. Commands related to Pro are disabled. See
page 99.

|F’£5I| Pro

Displays list of all commands and options. See page
99.
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Advanced
Options

Opens a dialog box in which these options are
available:

. Advanced Commands (See page 41).
. ViewFlex Commands (see the ViewFlex User
Manual).

Advanced Options

v Advanced Commands

v iewFlex Commands

Figure 3-3: Advanced Options Dialog Box

When one or both options are checked, the
corresponding commands (Advanced Commands and
Vision Commands) are listed under the Command tab
of the Workspace Window.

View Menu

m Window  Help

v Workspace

v Manual Movement |
v Teach Positions |
Robot Movemnent
v Positions
Charts

Dialog Bars L
Show All Dialog Bars
Close all Dialog Bars

Movemnent Information
Messages

v Toolbar
v Status Bar

The options in the View menu allow you to show/hide SCORBASE
dialog bars and windows.

Workspace Shows/hides the Workspace Window. Through
this window, the user can access the project files
and the SCORBASE commands tree. See page 41.
Manual Shows/hides the Manual Movement Dialog Box.
Movement This box enables manual control over the

movements of the robot, the gripper and
peripheral axes.
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Teach Positions

Shows/hides the Teach Positions Dialog Box.
This box enables recording, teaching and deleting
positions. It also enables the user to send the robot
and/or peripherals to a previously defined
position. The functions available depend on the
current Experience Level setting.

Robot Opens the Robot Movement Dialog Box. Pressing
Movements on a selected axis moves it in the selected
direction.

Positions The Positions Window displays the positions of
the currently open project. The list is presented in
tabular format.

Charts Opens Charts.
Dialog Bars Toggles the display of seven dialog bars that
enable the following:

. Joints — Displays the robot’s joints angle (five
joints).

« XYZ - Displays the robot tool center point
(TCP) position and orientation. The
coordinate system origin is at the center of the
robot base at table level.

« Digital outputs - Displays the status of digital
outputs 1-8 (dark green - off; light green - on).
Click on an output to show/hide its status.
Digital inputs - Displays the status of digital
inputs 1-8 (dark green - off; light green - on).
In Off-line clicking on input toggles its status.

. Analog outputs - Displays the value of analog
output 1&2 (0-255)-(0-10 volt).

« Analog inputs - Displays the value of analog
input 1-4 (0-255). In Off-line you may set the
analog input value.

Encoders — Displays the encoder counts of
axes 1-8. (Encoders are zeroed after homing
the system.)

See pages 39 and 80.

Show All Dialog | Displays all seven dialog bars.
Bars

Close All Dialog | Closes all seven dialog bars
Bars
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Movement
Information

Displays the following data:

Position error of eight axes in encoder counts
. Home switch status of all eight axes

PWM for one selected axis. The PWM (Pulse
Width Modulation) is the controller output for the
selected axis motor.

Messages

Opens the Messages Window.

The data displayed in the Messages window is
printed using the PS (Print to Screen & Log)
commanding SCORBASE.

Toolbar

Shows/hides the programming toolbar (default on).

Status Bar

Shows/hides the lower status bar (default on).

Window Menu

mﬂ Help

Teach & Edit
} Run Screen
Project Screen
Open CIM Screen
| User Screen

Save User Screen

v 1 Program -  Unkitled )

The Window menu enables you to select the desired window layout

options.
Simulation & Sets the screen to display the RoboCell window
Teach and dialog bars required to define positions.

This is disabled in SCORBASE.

Teach & Edit Opens Program Window, Workspace Window,
Manual Movement Window and Teach Position
Window.

Run Screen Displays the Program Window, together with

its toolbar.

Project Screen

Displays the Program Window and Positions
Window.

Open CIM Screen

Displays Program Window, Open CIM Device
Driver Window, and CIM Messages Window.

User Screen

This allows the user to customize the screen
layout according to personal preference.
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Save User Screen | This saves the User Screen layout for later
recall with the User Screen command.

[Project Name] Displays the file name of the open project.

Help Menu
m The Help menu options:
SCORBASE Help
Scripting Help
About, .,
SCORBASE Help | Opens SCORBASE on-line help.
(F1)
Scripting Help Opens help files for Visual Basic scripting.
About Shows the SCORBASE software version.
Charts
SCORBASE charts can be configured to display the following data (Y-axis)
vs. time (X-axis).

e Encoder counts (axis position), represent the actual axis position. The
encoder counts are shown in a blue line.

e Position error is the difference between the required axis position and
the actual axis position. The error is expressed in encoder counts and
shown in a red line.

e The PWM value represents the controller output. The error and the axis
control parameters determine the PWM value shown in a green line.

The data for each axis (1-8) is shown in a different chart. Sample charts for
axes 1 and 2 are shown in Figure 3-4.
User Manual 17 SCORBASE

0602 Menus Overview



EEER

23000
70

)2
)

18000 -25000
0 70

Encoders
il

R SO b \ o b ;
t ==t =t — + &
Az H2

-12000
70

Figure 3-4: Chart for Two Axes

To open the Charts window, do one of the following:

e C(Click the Charts icon in the toolbar ﬁ‘: .
e Seclect View | Charts.

The following options are available in the Charts window toolbar:

= Start chart Starts drawing the chart.
] | Stop chart Stops drawing the chart.
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Options

Opens the Chart Options dialog box where you can select

: Shaow

# s Encoders | Emors | PwM
1 =
2 C
3 C
4 C
5 C
B C
7 O O C
] O O C

Histary

™ Record History

ak I Cahcel | Advanced >>|

Figure 3-5: Chart Options Dialog Box

Click the data that you want displayed in the charts.

The example shown in Figure 3-5 results in the display of
the Encoder, Error and PWM of axis 1, as well as the
display of the Encoder and Error for axes 2 through 6.
Since each axis is shown in a different chart, six charts will

be displayed.

Any chart can be saved to a history (*.his) file. To do so:

«  Check the Record History box.

. Click the Browse button (which becomes available) to

open the window.

. Select the folder and enter the name of the file to be

saved.

Look in: Ia Projects j - £ -

Untitled. his

File marne: |Tioint Open I
Files of type; IHistUr_l,l Files [*.his) j Cancel |

Figure 3-6: Open Project Dialog Box

i
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To set the resolution of the chart for the Encoder, Errors
and PWM:

«  Click the Advanced button in the Chart Options dialog
box. The Range column opens.

Chart Options

25000 7l
182000 7l
25000 7l
15000 7l
15000 7l
G000 300
10000000 1000000
10000000 1000000

[w]
[w]
O
1

O00FEE X EE

Figure 3-7: Chart Options Dialog Box

History

Opens the History Files Window. Select the desired history
(*.his) file from the list or browse to locate it.

History Files

E L

History Files [* his) hd

Figure 3-8: History Files Window

Note: To open a history file you must first stop drawing the
chart.

Legend

Displays the colors used in the charts for Encoder, Error
and PWM.

Encoders — Blue
Error —Red
PWM — Green
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4

Homing and Control

General
The robot and peripheral axes location is monitored and controlled using
encoders. To initialize the encoders and to obtain repeatable performance the
axes must first reach a predefined position known as hard home. All recorded
positions and movements refer to the hard home position. The homing
procedure finds the hard home for the selected axes.
SCORBASE offers two commands relating to the home position.

e Search Home is the procedure for homing. During Search Home,
each axis is homed separately. The controller activates the currently
homed motor axis, until its micro-switch is pressed. Then the controller
initializes the axis encoder counter and turns to home the next axis.
After all configured axes are homed, the homing procedure ends.

e (o Home sends the selected axes to a position where the encoders’
value is zero. Note: This command does not home the axes.

The two commands are available in three levels:

e Search / Go home all (applies for all active axes)

e Search / Go home robot (applies for the robot)

e Search / Go home peripherals (applies for axes 7 & 8).
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Homing

Search Home All Axes

To start the homing procedure, do one of the following:

e Seclect Run | Search home - all axes.

e (Click the Search Home ﬁ icon.

A window opens displaying the number of the axis currently being homed.
Each time an axis is successfully homed, a checkmark appears next to the axis
number. After the five axes and the gripper have been homed, a checkmark
appears next to Robot.

| Horming awiz 3 ... |

[ dwis 1
Az 2
[ iz 2
[ iz 4
[ &xis 5

[ Axis 8

Figure 4-1: Homing Status Window

To abort homing while the procedure is still in progress, do one of the
following:

e Press [F9] (Stop command)

e Press the red EMERGENCY button on the controller.

e Press the EMERGENCY key on the Teach Pendant.
If the homing procedure fails, a message appears.

The Search Home - All Axes command executes the robot’s homing
procedure as well as that of any peripheral devices that have been configured in
the Options | Peripherals Setup menu. The command is available only when
SCORBASE is On-line for the first time.

If the system has already been homed and you change SCORBASE to Oft-line
mode, there is no need to home the system again when you return to On-line
mode.

When SCORBASE is in Off-Line Mode, or when RoboCell is installed, the
homing procedure is not required, although it can be executed. The homing
procedure initializes Joint and XYZ values according to a software definition.
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All encoders are set to 0, while the robot Cartesian coordinates are set
according to a software model.

Search Home - Robot

This command runs the homing procedure for the robot. Homing of the
peripherals is enabled only after the system has been homed once.

Search Home - Peripherals

This command runs the homing procedure for the configured peripherals.
Homing of the robot is enabled only after the system has been homed once.

Go Home Command

Go Home All Axes — Robot — Peripherals

After the axes have been homed, select Run | Go Home - All Axes to send
the axes back to their home position at any time. This command sends the
robot and peripherals to a position where the axes encoders value equals zero.
The Go Home command does not run the homing procedure.

Selecting the Go Home - Robot or Go Home - Peripherals command sends
the selected axis to its home position.

On-Line Mode / Off-Line Mode

SCORBASE can run either in On-line or in Off-line mode. In On-line mode,
SCORBASE communicates with the controller over the USB channel. If the
Control On state is selected, SCORBASE controls the robot, peripherals and
I/O device. In Off-line mode, SCORBASE can be used only in the Control Off
state (useful for programming and debugging). The active mode is displayed in
the status bar.

To change to On-line, select Options | On-line.
To change to Off-line, select Options | Off-line.

If SCORBASE is opened in On-line, or On-line is selected from the Options
menu, this message appears as SCORBASE searches for the controller:

[mitialization please wait ...

Figure 4-2: Controller Search Status Window
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If the controller is detected, On-line mode is activated.

If the controller is not detected, Off-line remains the active mode.

Control On / Control Off - CON/COFF

The Control On state enables servo control of the axes. This state is available
only in On-line mode. In the Control Off state, axis movement commands
cannot be executed. The Control state (On or Off) is displayed in the lower
right corner of the status bar.

To enable control of the axes, do one of the following:
¢ Select Options | Control On.
e Click the Control On icon. ON
e Press the F5 key. o
To disable control, do one of the following:
e Select Options | Control Off
e Click the Control Off icon.

If you have disabled control and SCORBASE opens in On-line mode, or On-
line mode is selected after detection of the controller, this prompt appears:

SCORBASE x|

Contral ig off. Do pow want to execute Control On??

Cancel | N

Figure 4-3: Control On Confirmation Dialog Box

Press OK to enable control or press Cancel to remain in the Control Off state.

The controller automatically disables control if an impact condition, trajectory
error or thermic overload error occurs during execution of a movement
command. If you attempt to move the axes when control is disabled, this error
message appears:

SCORBASE emor

(903 Control dizabled

Figure 4-4: Axis Move Error

When SCORBASE is in Oft-line mode, the Control On/Off state cannot be
altered.
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S5

Position Definition

Every SCORBASE project includes a set of pre-defined positions and a
program that sends the robot from one position to the other. Prior to running a
program all the positions used in that program should be defined. SCORBASE
offers various tools to define and store positions that will be used in the

programs.

The following SCORBASE tools are used in the position definition process.

Manual Movement Dialog Box

Teach Positions Dialog Box

Robot Movement Dialog Box

Position Data Dialog Bars

Positions Window

To activate the dialog boxes which are most useful for position definition,
select Window | Teach & Edit.

Any of the following four methods can be used for position definition:

No. Method Level
1 Absolute position Joint coordinates 1,2, Pro
2 Relative position Joint coordinates 2, Pro
3 Absolute position Cartesian coordinates 2, Pro
4 Relative position Cartesian coordinates 2, Pro

Note: Peripheral position definition can only be performed in the Pro level.
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Joint and Cartesian Coordinate
Systems

Defining a position in SCORBASE can be done by using either the Joint or
Cartesian coordinate systems. In both systems, a robot position is defined using
five parameters derived from the data supplied by the five axes encoders. An
encoder is an angular movement sensor attached to the axes motor.

A Peripheral position is always defined using one variable that stores the sensor
output (encoder value) of that position.

Joint Coordinate System

A robot position in Joint coordinates is defined by five angle values,
representing each angle of the joints. The joint names are Base, Shoulder,
Elbow, Pitch, and Roll.

ENCODER
MOTOR

GRIPPER ELBOW

PITCH .\‘&
. " \ SHOULDER

MOTORS
ENCODERS .

Figure 5-1: Robot Joints
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For example, after homing, the robot position in Joints coordinates is:
Axis #1 - Base = (0°)
Axis #2 - Shoulder = (—120°)
Axis #3 - Elbow = (~95°)
Axis #4 - Pitch = (~88°)
Axis #5 - Roll = (0°)

Cartesian Coordinate System (XYZ)

A robot position in Cartesian (or XYZ) coordinates is defined by these
parameters.

e The distance of the robot’s Tool Center Point (TCP) from the point of
origin (the center bottom of the robot base), along the three axes that
describe three-dimensional space (X,Y,Z).

e The Pitch (P) and Roll (R) angles of the gripper, specified in angular
units.

Tool Center

Figure 5-2: Tool Center Point in Cartesian (XYZ) Coordinates
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For example, after homing, the robot position in Cartesian coordinates is
defined as:

X = (~169) [mm]
Y = (0) [mm]

Z = (~503) [mm]
Pitch = (~63°)
Roll = (0°)

A position recorded in one coordinate system can be converted by
SCORBASE to another coordinate system.

Absolute and Relative Positions

SCORBASE offers two methods of defining a robot or peripheral position:
Absolute and Relative. The two methods are applicable in Cartesian and in
Joint coordinates.

An absolute position is defined using all five robot position parameters. If the
Joint coordinate system is used, the robot position is defined using the Base,
Shoulder, Elbow, Pitch, and Roll angles. In the XYZ coordinate system, a
position is defined using the X, Y, Z values in millimeters, and the Pitch and
Roll angles in degrees. An absolute position is usually a fixed position in world
space.

A relative position is a position whose coordinates are defined as an offset
from a reference position coordinates. If the coordinates of the reference
position change, the relative position moves along with it, maintaining the
same offset. A relative position can be defined in either Cartesian or Joint
coordinate values.

A position can also be defined as relative to current. In this case, the relative
position is calculated as an offset from the coordinates of the current robot
position.

Record and Teach

Although the terms feach and record are often used interchangeably,
SCORBASE makes the following distinction:

Record position: defines a robot position in a Joint coordinates system.

Teach position: defines a robot position in a Cartesian coordinates system.
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Manual Movement Dialog Box

Recording a robot position (in Joint coordinates) is done by manipulating the
robot to the required position and then recording it. The Manual Movement
dialog box allows direct control and manipulation of the robot and peripheral
axes.

The Manual Movement dialog box is automatically opened when a project is
opened, or when the Window | Teach & Edit display setting is selected.

To open the Manual Movement dialog box when there is no open project,
select View | Manual Movement.

Manual Movement

o Joint: |0 =52 Speed:m

1 2 3 4 &5 B ¥ 8
W 1|2fs|4fs]ef7]c]
Sl olwlelrfriv]u]i]

Figure 5-3: Manual Movement Dialog Box (Joints)

Note: Axis 6 is not applicable for SCORBOT ER-2u. Axes 7 and 8 are only
applicable when defined using the Options | Hardware Setup dialog box.

The following chart explains how clicking the buttons in the Manual
Movement dialog box (or pressing the corresponding keys on the keyboard)
controls the robot and peripheral movements.

Joints When Joints is selected, clicking the buttons (or pressing
the corresponding keys on the keyboard) moves one
robot axis at a time, as described below:

Keys Joint Motion

1/Q | Rotates the BASE right and left.

2/W | Moves the SHOULDER up and down.
3/E | Moves the ELBOW up and down.

4 /R | Moves the wrist (PITCH) up and down.
5/T | Rotates the wrist (ROLL) right and left.

6/Y | Opens and closes gripper via servo control.

7 /U | Moves peripheral axis #7 (if connected).

81/1 Moves peripheral axis #8 (if connected).
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Manual Movement

£ Joints | ®YZ Speed:lE
g e oEe R
O 1] 2]3][4]5]

#slafwleln|]

Figure 5-4: Manual Movement Dialog Box (XYZ)

XYZ When XYZ is selected, clicking the buttons (or pressing the
corresponding keys on the keyboard) moves the TCP, as
described below.

Movements in XYZ mode are sometimes a combination of
simultaneous movements of a few axes.

Keys XYZ Motion

1/Q | TCP moves along X-axis (back and forth).

2/ W | TCP moves along Y-axis (right and left).

3/E | TCP moves along Z-axis (up and down).

4 /R | Axes move in order to change the gripper’s
pitch angle; the TCP position does not change.

5/T | The gripper rolls; the TCP position does not

change.
Open Gripper Completely opens the gripper.
Close Gripper Completely closes the gripper.

The robot can be manipulated from the Manual Movement dialog box before it
has been homed in Joint mode only. In fact, it is often necessary to bring the
robot into a more suitable position before initiating the homing routine.
However, an axis limit error message may appear during manipulation of a
robot that has not been homed.

Movement of an axis continues as long as the button or key is pressed, or until
a software or hardware limit is reached.
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Robot Movement Dialog Box

The Robot Movement dialog box enables control over the robot in XYZ and
Joint modes.

Fobat M ovement

Figure 5-5: Robot Movement Dialog Box

Clicking on an axis image or the XYZPR buttons moves the robot as described
above at Manual Movement Dialog Box.

To open the Robot Movement dialog box, select View | Robot Movement.

Teach Positions Dialog Box

The Simple/Expanded Teach Positions dialog box enables the following:
e Teaching positions (in Cartesian coordinates).
e Recording positions (in Joint coordinates).

¢ Sending the axes to the recorded positions (when program is not
running).

e Go to Position
e Go Linear
e Go Circular

To display the description of the function of each icon in the Teach Position
dialog box, simply place the mouse on the desired icon without clicking a
mouse button.

The user can define 1,000 positions. A higher computer (CPU and memory)
can hold more positions.

User Manual 31 SCORBASE
0602 Position Definition



Simple (Level 1)

Teach Positions {Simple)

Paosition Mumber ;
| || Robat ™ _J'\

Figure 5-6: Teach Positions Dialog Box (Simple), Level 1

The Teach Positions (Simple) dialog box offers the following options:

Position Number | 1,2 & Pro A numerical name for position.
— Record | 1,2 & Pro Records the current robot position (in joint
_m coordinates) to the position displayed in the
position number field.
Delete | 1,2 & Pro Deletes from memory the position in the position
H | number field.
Goto |1,2&Pro Executes the Go to Position command, which
Position sends the robot’s TCP (Tool Center Point) from
its current position to the selected position.

Speed 1,2 & Pro Selects the speed for all movement commands. 10
fastest, 1 slowest, 5 default.

Simple (Advanced Level)

Teach Positions {Simple)

Position Mumber :

=

A | = |- Abzalute [

Expand (+ Relative ta: _ '] 10

Figure 5-7: Teach Positions Dialog Box (Simple) for the Level 2
(Advanced) user.

At the Advanced level, the Teach Positions dialog box offers all the commands
available at Level 1, and also all of the following:

Expand 2 & Pro Opens the Teach Positions (Expanded/Simple)
dialog box.
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Absolute /
Relative to

2 & Pro Defines positions either as absolute or relative to
another position.

When Relative to is selected, a Relative to field
appears. Select either an existing position or
Current. A position that is Relative to Current
means that the reference position is the robot
position at the time it is sent to that position.

Relative to is only available to Level 2 and Pro.

Expand (Advanced and Pro Levels)

Click Expand to open the Teach Positions (Expanded) dialog box:

Teach Positions (Expand)

Hirmm] |0 *{rmm) |0 Zirmm] |0

Pitch [degq) |0 Rall [deg) |0 0

et Pogition |

*ia Position
Clear | Teach | -

Fozition Mumber

||

,ﬂ' - NG Abzolute fik

Simple " Relative to: 10 hd

= A Vial

-

Figure 5-8: Teach Positions (Expand) Dialog Box for Level 2

(Advanced) user

X(mm), Y(mm)
Z(mm), Pitch(deg),

Fields for displaying or changing the Cartesian
coordinates of the selected position. See page 27.

Roll(deg)
Get Position Displays the Cartesian coordinates of the selected
position. See page 27.
Clear Clears all position coordinate fields. The position
data does not change.
Teach Teaches position using the Cartesian Coordinate
System.
Go Circular Executes the Go Circular to Position command.

This command sends the robot in a circular path to
the target position (in the position number field),
via the position specified in the Via position field.

The circular motion applies only to the robot.
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Simple (Pro Level)

Via position Selects the intermediate position through which
the Go Circular movement passes.
Go Linear to Executes the Go Linear to Position command.
Position Sends the axes in a straight line to the selected
position.
Simple Toggles to the Teach Position (Simple) dialog box.

Teach Positions (Simple)

Position Mumber

Include Axes
| | v Fobot [ Peripherals .K"-

-

N =

Expand

+ Speed
o+ Ahsolute " Duration
" Relative ta: 10 =

Figure 5-9: Teach Positions (Simple) Dialog Box (Pro Level)

At the Pro level, the Simple Teach Positions dialog box offers the following

additional commands:

Include Axes

Pro

Instructs the controller to define coordinates for
axes for Robot, Peripheral or both.

A peripheral position can be recorded only in the
Pro level.

Duration

Pro

Defines the time it takes to complete a movement
command. The time is defined in tenths of a second.
For further information, See page 47.

These commands remain available when the Teach Positions dialog box is
expanded.
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Recording Positions (Joint

Coordinates)

Record Absolute Position
(Levels 1, 2 & Pro)

To record an absolute position:

1.

2.
3.

6.

Use either the Manual Movement dialog box or the Robot Movement

dialog box to move the robot to the position you want to record.

Click on the Teach Position dialog box.

Type a position number in the Position Number field, or select an

existing position number if you want to modify (overwrite) a previously

defined position.

Select Absolute.

Select Include Axes (Robot or Peripherals):

a. Robot: to record a position for the robot axes.

b. Peripherals: to record a position for the peripheral axes (Pro level
only).

c. The user can select both.

To record the current position, click the Record Position icon.

Record Relative Position (Pro Level)

To record a relative position:

1.
2.

3.

4,

5.

Make sure you have first defined a reference position.

Move the robot to the position whose coordinates you want to record as
relative to another position.

In the Position Number field in the Teach Positions (Simple) dialog
box, enter a new position number.

Select Relative to, and enter a number (or select Current) for the
reference position in the Relative to field.

Click Record. You have now recorded a relative position.

A position that is Relative to Current means the specified offset will be
computed from the location at which the robot is positioned at the time it is sent
to the relative position. If the reference position changes, the relative position
also moves.
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Teaching Positions (XYZ Coordinates)

In order to teach a position in XYZ coordinates, click Expand. See page 27.

Teach Absolute XYZ Position (Levels 2 & Pro)

To teach an absolute XYZ position

1. Click Expand.
2. Enter XYZ, Pitch and Roll values.
3. Click Teach.

To use existing position coordinates to define a new position (or modify that
position’s coordinates), do the following:

1. Inthe Position Number field in the Teach Positions dialog box, select
an absolute position number.

2. Click Get Position. The XYZPR values of the position now appear in
the XYZ, Pitch and Roll fields. Note: If the position is relative, only the
offset values will be displayed.

3. Inthe Position Number field, enter a different number (or leave the
position number if you want to modify that position).

4. To record a position for the robot axes, click Robot.

To record a position for the peripheral axes, click Peripherals.
To record positions for both, click Robot and Peripherals.

5. In one or more of the coordinate fields, enter a new value (in
millimeters or degrees).

6. Click Teach.

Warning: If you click Record, the current TCP coordinates will be written to
the selected position.

Teach Relative XYZ Position (Levels 2 & Pro)

To record a relative XYZ position:

Make sure you have first recorded the reference position.

1. Inthe Position Number field, in the Teach Positions dialog box, enter
the new position number.

2. Select Relative to, and enter the number of the reference position in the
Relative to field. All XYZ coordinate fields are blank or show 0.

3. In one or more of the coordinate fields, enter a new value (in
millimeters or degrees).

4. Click Teach.

A position that is relative to current means the specified offset will be
computed from wherever the robot is located at the time it is sent to the relative
position.

If the reference position changes, the relative position moves accordingly.
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Positions Window

Positions
The Positions window displays a list of the positions of the currently open
project. The list is presented in tabular format. As default, the table presents
position information in both the Joint Coordinate System and the Cartesian
Coordinate System.
When fully open, the window is divided horizontally into two panels. By
dragging the bottom edge of the window, you can reveal the bottom panel. The
top panel displays all positions in the project (Position Inventory Panel). The
bottom panel (Watch Panel) displays the positions which have been selected
for watching.
*' Positions - Erdcelll -0l x|
# | Coor Ariz] | Adiz 2 | Axis 3 Aiz 4 Ariz B Az 7 Ayiz B Tums -~
# mm) | Y [mm] | £ [mm) | Pibch [deq) | Roll[deg) | [mmddeg) | [mm/deg] P
ot | 000 833 10787 83 0.00 abs. [Joint]
WYZ | 20000 000 2000 -90.00 0.00
, | Jont [[O00 &8 @3 0929 000 B o]
Wz | 2700 000 2000 -90.00 0.00
o [Jont| 000 235 6508 2787 000 &b [oint]
WYZ | 000 000 2000 -90.00 0.00
, | Jont| 4500 93 10505 B 4502 abs. [Joint]
WYZ | 14993 14393 1993 9000 4502
5 [Jont | 4500 617 7621 1995 @ 4502 Abs ot | o
#lC Auiz] | Awiz2 | Axiz 3 Az 4 Az B Az 7 Ariz 8 T
O "R jmom) | ¥ fmm) | Z [mm) | Fitch (deg) | Foll (deg) | (mm/deg) | (mmédeg) | '*P®
,[Jont [T000 693 To7er 693 0.00 Abs. pomt]
%z | 20000 000 2000 G000 0.00
,|Jont| 000 888 8353 929 000 Abs. oint]
WZ | 27001 000 2001 -G0.00 0.00
Figure 5-10: Positions Window, fully opened to display both the
Position Inventory Panel and the Watch Panel.
Each row in the top portion of the table represents a single position. To
manipulate the list:
e Select a position (row).
e Right-click to display the popup window.
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Position Popup Window

Pasition #3 Position No. Displays the number of the position.
Delete Delete Deletes the selected position.
Delete all
o EEER Delete All Deletes all listed positions from the Position
Add Watch Inventory Panel and the SCORBASE memory.
Shows Juinit Add Watch Copies the position data to the watch list, visible
S £ in the Watch Panel.
' Show Bokh
Show Joint Shows only Joint values of all positions. See page
26.
Show XYZ Shows only the XYZPR of all positions. See page
27.
Show Both Shows both Joint and XYZPR values of all
positions.

Note: The peripheral positions are always displayed using encoder counts.

Watch Popup Window

£ Postion#2 | Position No. Displays the number of the position.
Remave Remove Removes the selected position from the watch list,
Remave Al but does not affect its presence in the overall list.
Shiow Joink Remove All Removes all listed positions from the watch list,
Shaw =YZ but does not affect their presence in the overall
v Show Both list.
Show Joint Shows only Joint values of all positions. This can

be set to a value different from the Position
Inventory Panel. See page 26.

Show XYZ Shows only the XYZPR of all positions. This can
be set to a value different from the Position
Inventory Panel. See page 27.

Show Both Shows both Joint and XYZPR values of all
positions.
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Position Data Dialog Bars

SCORBASE offers three dialog bars that display all axes, encoder counts and
the robot position in reference to both the Cartesian Coordinate System (XYZ)
and the Joint Coordinate System. All dialog bars are accessible at all levels via
the View menu. They may also be opened or closed using the View | Show
All Dialog Bars or View | Close All Dialog Bars commands.

Encoder Counts Dialog Bar

The Encoder Counts dialog bar displays the current values of the encoders
for each of the eight axes.

Encoder counts

=l Encoder counts 1:[0 22z 3[24 400 51 g: 10 7.0 &0

Figure 5-11: Encoder Counts Dialog Bar

To display the Encoder Counts dialog bar, select View | Dialog Bar |
Encoders.

The encoder values change whenever the axes are moved.

These values are set to 0 (or close to zero) after the Search Home All Axes
command is executed.

XYZ Dialog Bar

The XYZ dialog bar displays the current Cartesian Coordinate System (XYZ
PR) values of the TCP.

=l vz Hmm]: | 168,73 (mm]: [ 0.00 Z[mm}; [503.21 Pldeg): [-63.55 Rldeg):| 0.00

Figure 5-12: XYZ Dialog Bar
To display the XYZ dialog bar, select View | Dialog Bar | XYZ.

The values shown in the above example are the Joint values after the Search
Home command is executed.

Joints Dialog Bar

The Joints dialog bar displays the angles between the two links of the joint, in
degrees.

Jointz [deg)
=l Jaints [dea): Baze:| 0.00 Shoulder: F111.80 Elbawe: | 90.78 Pitch: | 84.58 Rol: [ 0.00

Figure 5-13: Joints Dialog Bar
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To display the Dialog bar, select View | Dialog Bar | Joints.

The values shown in the above example are the XYZ values after the Search
Home command is executed.

Using a Teach Pendant with

SCORBASE

The Teach Pendant is a hand-held terminal that gives the operator direct control
of the robot and peripheral axes. In addition to controlling movement of the
axes, the Teach Pendant may be used for recording positions, sending the axes
to recorded positions, and other functions.

To control the axes from the Teach Pendant, SCORBASE must be operating in
the On-line mode, and the Teach/Manual switch on the Teach Pendant must be
switched to Teach. This disables control of the axes from SCORBASE dialog
boxes.

All Teach Pendant operations are reflected in the SCORBASE dialog boxes.
For example, positions recorded by the Teach Pendant will appear in the
Position Number list in the Teach Positions dialog box; and encoder and XYZ
values will change in the Encoder Counts and XYZ dialog boxes.

The Teach Pendant operation is described fully in the Teach Pendant for
Controller User Manual.

User Manual
0602

40 SCORBASE
Position Definition



6

Program Editing

A SCORBASE program is a set of instructions written by the user to control
the robot, peripheral equipment and to communicate with external I/O devices.
This chapter explains how to create and edit a SCORBASE program.

The following tools are used for program editing:
e Program commands editor.

e Command tree that lists all SCORBASE commands.

Opening and Closing a Program

Every SCORBASE program is part of a SCORBASE project. A project also
includes the user-defined positions, project data and, if RoboCell is installed, a
virtual cell (3dc file). Only one project can be opened at a time.

To open a saved program, open the project containing the desired program by
doing one of the following:

e Select File | Open Project...
o Click on the Open an Existing Project icon. =
o Press Ctrl + O.

In all cases, the Load Project window will open, prompting you to select the
project that contains the program you want to edit.

The program is displayed in the Program Window.
To create a new project, do one of the following:
e Select File | New Project...
e Click on the Create a new project icon. [
e Press Ctrl + N.
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By default, the new project is opened with the Teach & Edit layout. This layout
displays four windows:

e Program Window that holds the SCORBASE program.
e Manual Movement Dialog Box.

e Teach Positions Dialog Box.

e  Workspace Window that shows:

e Project data, i.e., positions, user program and graphical display
(if installed).

e SCORBASE Command Tree.

The Program Window contains the text of the SCORBASE program currently
loaded. Its title bar displays the name of the project. Also shown by default is
the programming toolbar. The toolbar contains a drop-down list of all
subroutines available, for quick navigation.

ES program - AGV_CIM i=11E3
AN D Yo W ] F [acv_DonE R
245 = Call Subroutine SCRIPT_BREAKPDINT(2) N ~

“2485 Send Message LOCALLFE X1° 1" 'THETA1 to Device Driver ID=h8
24]{5 Set Yariable 5TATUS =1
248 Jump to END_LOCALIZE_AGY_CAM?2
.249_5VISII]N_EHH[IH_LI][Z_[Z.AM2:
250 Set Vanable STATUS =0
251 Print to Screen & Log: PAYLOAD not found under camera 2 |
252 Jump to END_LOCALIZE_AGY_CAM?2
253‘_f LOCAL_ERRBOR_CAMZ:
254 Set Vanable STATUS =0
255 Print to Screen & Log: Localization error at CAM2. Theta (ABS_THETA'] should be less t
256 END_LOCALIZE_AGY_CAM2:
25?.5 Remark: Check file paths in AGY_CIM _bas file
253.5 External Function [Script = “AGY_CIM™. Function = "5SaveAndCloselmage(2]™] -> RETURI
253 Return from Subroutine
260 Remark:
261|Remark: The "AGY_DONE" subroutine is called by the AGY device driver!
Fii¥d Set Subroutine AGY_DONE
263 Print to Screen: Message from AGY: Done
264|Wait 1 [10ths of seconds]
265| Set Vanable DONE_FLAG =1
266| Return from Subroutine
267 Remark: =
268 Set Subroutine WAIT_AGY_DONE

FEQ 1 AREl WAIT ARY NNME-

Figure 6-1: Program Window

The Workspace Window contains two tabs to switch between the project files
and the commands currently available.
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|

Workspace

Froject ] Commands

_F_'l:l|_','gl:lr'|
=] Program - Polygon
Pozitionz - Palygon

Figure 6-2: Workspace Window — Project Tab

The Commands tab displays the Command Tree, which in turn displays all of
the commands available for the currently set Experience Level.

Program Editing Tools

SCORBASE is a text-based programming language in which every command
is a single text line. SCORBASE programs are edited by means of the usual
Windows text editing options, which can be accessed:

e Via the Edit menu
e By pressing the designated keys
e By right-clicking the mouse in the Program Window to open a pop-up

menu.

Cut - Ctrl+X Deletes selected text or lines from the program,
and places it on the Windows and SCORBASE
clipboards.

Copy - Ctrl+C | Places a copy of selected text or lines from the
program on the Windows and SCORBASE
clipboard.

Paste - Ctrl+V | Inserts the contents of the SCORBASE clipboard
into the program.

Find - Ctrl+F Opens a dialog box that allows you to search for
any string, such as a command or text.

Find in Program - actd

%]
Find what | el |

Direction——————— Cancel
: ’7'[" Up & Down |-

[~ Mateh _u.:asé -

Figure 6-3: Find Dialog Box
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Find Next - (F3) | Repeats the last Find operation for the next
occurrence. (Accessible also from the Find dialog
window).

Command/ Inserts/deletes asterisk at beginning of a command
Remark (*...) line.

SCORBASE ignores command lines that start with
an asterisk. This feature is useful for debugging.

Go to Line Opens a dialog box that displays the total number
of lines in the program and prompts you for a line
number. Type in the number. The program editor
will jump to the line you specify.

Go To Line __. x|

Total number of lines: 9.

Figure 6-4: Go To Line Dialog Box

Go to Selected | Automatically scrolls the Program Window to
Line display the line which you have selected. This is
useful for long programs when you have selected a
particular line and then scrolled away from it. In
very short programs which fit within a single
window, this function has no visible effect.

In addition, use the keyboard for the following functions:

[Ins] Toggles between Insert Mode and Overwrite
Mode. The currently active mode is shown in the
Status bar at the very bottom of the SCORBASE
window.

In Insert Mode, a new command is inserted into
the program above the line currently marked by

the cursor.
[Del] Deletes the line or lines currently marked by the
cursor.
[Ctrl+Home] Brings the cursor to the first line of the program.
[Ctrl+End] Brings the cursor to the last line of the program.
[PgUp] Displays the previous page of program lines.
[PgDn] Displays the next page of program lines.
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Adding and Editing Commands

SCORBASE commands are organized in a Command Tree, which is displayed
in the Workspace Window. SCORBASE only displays the commands which
are available in the currently set Experience Level.

e At the Introductory level (Level 1), only basic commands appear in the
Command Tree.

o Atthe Advanced level (Level 2), the number of commands is increased.
e At the Professional level (Pro Level), all commands are accessible.
To see the Command Tree, click the Command tab in the Workspace Window.
SCORBASE commands are grouped into these categories:
e Axis & Control
e Program Flow
e Inputs & Outputs

e Advanced - By default, this category is hidden. Select Options |
Advanced Options | Advanced Commands to display these
commands.

e Vision - By default, this category is hidden. Select Options |
Advanced Options | ViewFlex Commands to display these
commands.

Clicking on a category opens/closes the list of commands.

To add commands to a program, do one of the following:
e Double-click on the desired command in the Command Tree.
o Type the two letters written next to the command.

e Click on the command icons in the Program Window (applicable only
for selected commands).

If you are working in Insert Mode, the new command line is added above the
currently selected (highlighted) line. If you are working in Overwrite Mode, the
new command replaces the selected line. Toggle between the two modes using
the [Ins] key. Many commands open dialog boxes for completing the
command line parameters.

To change a command parameter, click on the command to re-open the
command dialog box. Change the required parameter, and click OK to close
the dialog box. Note: For safety reasons, certain parameters are not accessible
by the user, i.e., they appear grayed, and can be changed only by Intelitek
support personnel.

To delete, cut, copy and paste a line, use the usual Windows tools.
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Axis Control Commands

Ed}

Workspace 3] Workspace & wul‘kspate
Froject Eommandsl Froject Commands |

Project  Commands l

OpenGripper
CG  ClogeGripper
GF  GoToPositiond_Speed...
GL GolirearToPositiontt_Speed...
GC  GoCircularT oPogitiont_Speed...
IL  IfLimitSwitchl_...

54 Setbwist TeZero...
+-_1] PROGRAM FLOW
+- ] INPUTS & 0UTRUTS

CG  ClozeGripper
GP GoToPaositiont_Speed...
+-(Z] PROGR&M FLOW

< INPUTS & DUTPUTS

OpenGripper

CG  ClozeGripper

GF  GoToPositiond_Speed..

GL GolinearToPositiond_Speed...
GC  GoCircularT oPozsitiond_Speed..
Ja o Jaw.

IL  IfLimnitSwitch_

AP RecordPositiond_...

5S4 Setbwizi_Tofermn.

SC StartCaonveyor...

ST  StopConweyor..

SG SetfanableToGripperSensor...
WH o wirite.

CH  ControlOn

CF  ControlOff

TJ  TeachPositionByaints...

R.J  TeachPozitionBwlointzRelativeTa.
T TeachPositionBywrZ. ..

R TeachPozsitionBy=vERelativeT o
S SetVanableT ol ointPozsition...

X] S¥ SetWariableT oCartesianPoszition. .
+-[_7] PROGR&RM FLOW

+-[7 INPUTS & 0OUTPUTS

+-[7] ADVAMCED COMMANDS

+-[7 VISION COMMANDS

8 R 0 0 ) S Y R EC

Level 1 — Introductory Level 2 - Advanced Pro — Professional

Figure 6-5: Command Tree - Axis Control

Icon Command Levels Description
7, OG Open 1,2,Pro | Fully opens the gripper.
Gripper
I .&I CG Close 1,2,Pro | Fully closes the gripper (on itself, or on a grasped
Gripper object).
User Manual 46 SCORBASE

0602 Program Editing




GP Go to 1,2,Pro | Opens the Go to Position Dialog Box. The Go to
Position Position command sends the robot to a recorded

position, in the shortest time, using Point to Point (P to
P) control. In Point to Point control, all axes move
independently and there is no control over the TCP
trajectory. _

Go to Position g|

Target Position: & Joint

—

" Linear
" Circular

" Fast

* Speed(19) 5

" Duration 1410 sec)

ok | Cancel |
Figure 6-6: Go To Position Dialog Box

Movement Control

Target The destination of the movement. Enter
Position a number or a variable in this field.
Speed/Duration
Fast Executes the movement at the fastest
speed possible.
Speed Executes the movement at a slower

speed. Enter a number from 1 through
9, or a variable, in the Speed field.
Default: 5 (average speed).

Duration | Executes the movement in a specific
amount of time. Enter the time in tenths
of a second, or a variable. Available
only in Pro Level.

Via Position | The position via which the destination
of the movement is reached. Enter a
number or a variable in this field.

Ill GL Go Linear |2,Pro | Sends the robot’s TCP (tool center point) from its

. to Position current position to the target position, along a linear
# Speed ... path (straight line). The linear motion applies only to
the robot axes.
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GC Go 2,Pro | Sends the robot’s TCP in a circular path to the target

Circular to position, via the position specified in the Via Position
Position # field. The circular motion applies only to the robot.
Speed... Note: The Circular command follows the circle defined

by the three positions (current TCP position, target
position, and the intermediate position specified in the
Via position field).

Via Position The position via which the
destination of the movement is
reached. Enter a number or a
variable in this field.

JA Jaw 2,Pro | Moves the gripper’s jaw to the specified span. The
command opens this dialog box:
JAW |

Jaw [mm];

Range: 0..70

: | k. I Cancel

Figure 6-7: Jaw Dialog Box

Enter a number or a variable in the Jaw field.

Note: Accuracy cannot be guaranteed if the width is
less than 5 mm or greater than 65 mm.

Jaw activates Servo Control for the gripper motor,
whereas Open Gripper and Close Gripper commands
do not use the gripper axis Servo Control.

Unless you need the Jaw command for a specific
application, the Open Gripper and Close Gripper
commands are recommended.

Note: This command is not available for SCORBOT
ER-2u.
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IL If Limit 2,Pro | The IL is a conditional jump command. It causes

Switch < # > on program execution to jump to the line that contains
jump to the specified Label, if the selected axis micro switch is
<Label> pressed (On). The command opens a dialog box.

If limit switch < # > on jump ko = Ln

X

Lirnit switch: I

Jump bo: I[

(1] I Cancel

Figure 6-8: If Dialog Box

Enter the Axis number or a variable in the Limit

Switch field.

Enter the name of a Label in the Jump to field.
RP Record Pro When the Record Position command is executed
Position # (during program execution), the controller records the

current position data to the specified position. The
command opens this dialog box:
Record Position |

Recard prezent pozition az Position;

@ 4 k. I Cancel

Figure 6-9: Record Position Dialog Box

Enter a position number or a variable in the Record
Present Position as Position field.

The Record Position command is useful when a
position (and all relative positions that refer to that
position) must be relocated, during program
execution. This command updates the position data.
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SA Set Axis | 2,Pro | Initializes (sets to 0) the encoder count of the selected

# ... (to Zero) axis. The command opens this dialog box:
Set Axis |
Bz
|
: ta Zera

- | k. I Cancel

Figure 6-10: Set Axis Dialog Box

Enter a number or a variable in the Axis field.

SC Start Pro Starts the conveyor, as a speed-controlled conveyor.
Conveyor Movement of the conveyor will continue until a Stop
Conveyor (ST) command is encountered.

The command opens this dialog box:

Start Conveyor |

iz IE
Speed: |5
Direction
’7 * Flus i Minus
(] I Cancel |

Figure 6-11: Start Conveyor Dialog Box

. Enter the Axis number in the Axis field

. Enter a number or a variable in the Speed field.
. Select a movement direction (Plus or Minus).

Note: When operating a speed controlled conveyor by
means of the Start/Stop Conveyor commands, do
not record positions, and/or use the Set Axis (to
Zero) command for the conveyor, in the same

program.
ST Stop Pro Stops the continuous motion of a conveyor that was
Conveyor initiated by a Start Conveyor (SC) command.
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SG Set Pro Assigns the value of the gripper opening (in mm) to a
Variable to variable. This command is useful when there is a need
Gripper Sensor to measure the object in the gripper, or to check the
gripper status (open, closed or gripping an object).

Set Yariable §|

Function

“Wariable Hame

Cancel

Figure 6-12: Set Variable (Gripper Sensor) Dialog Box
In the Name field, enter the name of the variable.

For more information on variables, see page 75.

Note: This command is not available for SCORBOT
ER-2u.

WR Write Commands the gripper to convert the letters specified
into lettering on the workpiece. The size is controlled
by the Scale setting (1-10).

Text: Scale;

INTELITEK. 5 -

] | Cancel |

Figure 6-13: Write Dialog Box

CN ControlOn Enables axis control by the controller. See page 24.
CF ControlOff Disables axis control by the controller. See page 24.
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TJ Teach Pro Teaches the position as defined by the absolute

Position By positions of the joints.
JOIntS Teach Position, Command @
Base [mm/100] [0
ShoudermmA00) [0 ThetafdegtOM) o
Ebow(mm/00 o oz

(* Joints
Position Numnber

i * Absolute

™ Relative ta:

Ok | Get Position | Clear | Cancel |

Figure 6-14: Teach Position (Absolute Joints) Dialog Box

Enter a new unique number in the Position Number
box. Enter the values for Base, Shoulder, Elbow,
Pitch and Roll in 1/100ths of a degree.

Pro Get Position  Copies the values of the robot’s
current position into the appropriate
boxes.

Pro Clear Clears the values from all the boxes.

RJ Teach Pro Teaches the position as defined by the positions of the

Position By joints relative to another defined position.
Joints Relative = =
I Teach Position Command F§|
to Position =
Basefdea’100) 0 Pichidegntom [0
Shoulder [deg/100] |0 Foll [deg/100] il
e i
& Jaints

Pozition Numnber

= ™ Absolute
* Relative to; St

oK | Get Position | Clear | Cancel |

Figure 6-15: Teach Position (Relative Joints) Dialog Box

Enter a new unique number in the Position Number
box. Enter the values for Base, Shoulder, Elbow,
Pitch and Roll in 1/100ths of a degree, and choose
which point this new one is to be calculated from.
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TX Teach
Position by XYZ

Pro

Teaches the position as defined by the absolute
Cartesian coordinate of the TCP (Tool Center Point).

Teach Position Command g]

®wAoo) [0

t' [rm.,/100] il Theta [deg100] i}

Zm00)  [g & Wz
™ Jaints

Poszition Murmber
o + Absolute
" Relative ta:
Ok | Get Position | Clear | Cancel |

Figure 6-16: Teach Position (Absolute XYZ) Dialog Box

Enter a new unique number in the Position Number
box. Enter the values for X, Y and Z in 1/100 mm,
and Pitch and Roll in 1/100ths of a degree.

RX Teach Pro Teaches the position as defined by the Cartesian
Position by XYZ coordinate of the TCP (Tool Center Point) relative to
Relative to another defined position.
POS|t|On Teach Position Command g|
RmA00 [0 pichdegnon 0
' [mm.A100) i} Fioll [deg/100] il
Zmmon) o ; j:fts
Poszition Mumber
’—L| " Absolute
+ Relative to: 22
ak. | Get Position | Clear | Cancel |
Figure 6-17: Teach Position (Relative XYZ) Dialog Box
Enter a new unique number in the Position Number
box. Enter the values for X, Y and Z in 1/100 mm,
and Pitch and Roll in 1/100ths of a degree.
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SJ Set Variable Allows you to set a variable to the value of a specified
to Joint Position joint at a specified position number.

Set Yariable D_<|

Function

Wariable Mame

Poazition Mumber
| id

Jaint Mumber [B aze=1 Shoulder=2 E lhow=3 Pitch=4 R oll=5]

Cancel

Figure 6-18: Set Variable to Joint Position Dialog Box

Enter the name of the variable in the Variable Name
field and select the position number from the Position
Number drop-down list. Enter an integer between 1
and 5 for the Joint number, as follows:

Base 1
Shoulder 2
Elbow 3
Pitch 4
Roll 5

You may also insert a variable which contains one of
these values.
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SX Set Variable Allows you to set a variable to the value of a specified
to Cartesian Cartesian coordinate at a specified position number.

Position =
Set Variable f5_<|

Function

Cartesian Coordinate at Position [1/100 of deg ar mmm)

Y ariable Mame

Pazition Murnber
| i |

Cartesian Coordinate Mumber =1 =2 Z=3 Fitch=4 Roll=5]

Cancel

Figure 6-19: Set Variable to CartesianPosition (Relative
XYZ) Dialog Box

Enter the name of the variable in the Variable Name
field and select the position number from the Position
Number drop-down list. Enter an integer between 1
and 5 for the Cartesian coordinate number, as follows:

X 1
Y 2
Z 3
Pitch 4
Roll 5

You may also insert a variable which contains one of
these values.
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Program Flow Commands

Workspace

Project Commands ]

+-_] &5 CONTROL
SRE] PROGRAM FLOW
A WT  Wat..
JU -.IL.II'|'||:|T|:|_.
Lé  Label..

+- IMPUTS & OUTPUTS

Workspace

E)

Project  Commarids ]

+{_] A5 CONTROL

S5 SetSubroutine. ..
RetumSubroutine
CallSubroutine. ..
Label...
FrintToScreenlog...

+- INPUTS & OUTPUTS

£}

Workspace

Project Commands l

-7 £¥I5 COWNTROL
SR | PROGRAM FLOW
X WT  wait.
3 JU JumpTo..
RE Remark...
RE RingBell
RT ResetTimer
5Y  SetVanableToComputation...
YT SefVanableToTimer...
IF IMump...
S5 SetSubroutine. ..
RS  RetumnSubroutine
C5  CallSubroutine...
LA Label..
PS  PrintToScreenlog...
SM  SendMessage..
MC  SendCornmatd...
LS LoadScrpt...
Y] EM  EndProgram
+-C INPUTS & OUTPUTS
+-[2] ADVANCED COMMANDS
+-2] WISION COMMAMDS

Level 1 — Introductory

Level 2 — Advanced

Pro — Professional

Figure 6-20: Command Tree - Program Flow branch

Icon Command Levels Description
WT Wait | 1,2,Pro | Halts program execution for a time specified in tenths of a second.
(10ths of The command opens this dialog box:
second)
wa ]
110 of second
: Ok I Canicel
Figure 6-21: Wait Dialog Box
Enter a number or a variable in the 1/10 of second field.
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JU Jump to

1,2,Pro

This unconditional jump command causes the program pointer to
jump to the line that contains the specified Label. The command
opens this dialog box:

Jump to =LABEL =

" f.. & Jump

Jump b |

] | Cancel |

Figure 6-22: Jump To Dialog Box

Enter the Label name in the Jump to field. (Be sure to include a
line with this Label in your program.)

When the Jump command is used, Jump is checked in the dialog
box. You can modify the Jump command to an IF jump command
(conditional jumping) only in Levels 2 and Pro.

RE Remark

2,Pro

Allows insertion of a comment line for explanation and
documentation into the program. The command opens this dialog
box:

TS

Figure 6-23: Remark Dialog Box

Enter up to 47 characters of text, including spaces.

RB Ring
Bell

2,Pro

When executed, this command produces a beep, using the
computer’s internal loudspeaker.

RT Reset
Timer

Pro

SCORBASE uses a timer that measures time in units of tenths of a
second. The timer starts operating when SCORBASE is opened.

The Reset Timer command resets the value of the SCORBASE
timer to 0.

To use the timer, the timer value must be assigned to a variable,
using the Set Variable command. (See page 58 for more details).
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SV Set
Variable to
Computation

1,2,Pro

Allows you to assign a value, or an expression (result of a specific
computation), to a variable.

The command opens the Set Variable dialog box (Computation
is selected by default).

Set Variable

Function

Yariable Mame

Yalue or Expression

Mate: You can uge scrpt functions and vaniables. For example:

SCRIFT.MY_FUMCTIOMN[ 1, 3. 2. 4 1+ SCRIFT MY _VARIABLE

Figure 6-24: Set Variable (Default) Dialog Box

In level 2, the Set Variable value can only be a result of
computation. In the Pro level, variable values can be derived from
other sources. For further information, see pages 51, 54, 55, 60,
and 72.

Variable Name Enter the name of the variable. The first
character must be a letter.

Value or Enter a value or a formula.

Expression To set the variable to a fixed value, enter a

number (in the range of +/-1000000).

To set the variable to the result of a
computation, enter a string that consists of
two arguments and an operator. An
argument can be either an integer or a
variable (e.g., fun*2).

Click on the arrow to see a list of operators,
or use the following list:
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OR
=0R
EQ
[P

Figure 6-25: Operators
Drop-Down List, Set Variable
Dialog Box

Arithmetic Operators

+ Addition
* Multiplication
_ Subtraction
/ Division
\ Floating Point Division
Algebraic Operators
A Power (raises the first argument to the
power of the second argument).
MOD Modulus (returns the remainder of the first

argument divided by the second).

Logical (Boolean) Operators

NOT Not
AND And
OR Or

XOR Exclusive or
EQV Equivalent (Null or Boolean values only)
IMP Implication (Null or Boolean values only)

The result of a logical operation is 1 (True), or 0 (False). Any
operand with a non-zero value is considered true, while a zero
value is considered false.

A value assigned using the SV command can be used for
conditional jumping using the IF <Condition> Jump command.
Actions can then be generated according to the variable value. The
following example jumps the program cursor to a label if more
than three seconds elapse after timer reset:

Reset Timer

Set Variable TIME to timer
IF TIME > 30 jump to PICKUP

For more information on variables, See page 75.
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VT Set Pro Allows you to assign the current value of SCORBASE timer to a
Variable to variable.
Timer The SCORBASE timer starts operating when SCORBASE is
opened.
5et Variable
Function
YYariable Narme

Figure 6-26: Set Variable Dialog Box (Timer)
To initialize the SCORBASE timer in a program, use the Reset
Timer (RT) command.
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IF  If Jump | 2,Pro | A conditional branch command, which is used to determine
to the program flow in relation to the value of the variables.
The command opens this dialog box:

IF <CONDITION> jump to <LABEL>
o |F..  Jump ‘
o [=
JuMﬁéuf :l.'-l

Figure 6-27: If/Jump Dialog Box

If the condition in the IF field is true, program execution
jumps to the line specified by the label in the Jump to field.

If the condition in the IF field is false, program execution
skips to the following line.

IF Enter the condition. The condition
includes a variable name, a comparison
operator and another variable name, or
a number.

Jump to Enter the name of a Label. (Be sure to
include a line with this Label in your
program.)

Example:

If COUNTER > O jump to START LOOP
Go to Position 1 speed 5

5TART_LOOP :

Go to Position 2 speed 5

If the value of Counter is greater than zero, the robot will
go to Position #1.

If the value of Counter is equal to or less than zero, the
robot will go to Position #2.

Use two equal signs (= =) for equal operators. For example:
If COUNTER == 0 jump to END

The IF jump command can be converted to an
unconditional jump command by selecting Jump (instead

of If).
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SS Set 2,Pro | Creates a subroutine. You can program up to 64
Subroutine subroutines in one program. The command opens this
dialog box:

Set Subroutine

Enter a name far the subroutine:

Cancel

Figure 6-28: Set Subroutine Dialog Box

In the Name field, enter a name or number for the
subroutine.

Note: Create subroutines only at the end of the main
program. Every subroutine must end with a Return from
Subroutine command.

RS Return | 2,Pro | Marks the end of a subroutine. At run time, this command

from terminates the execution of the subroutine, and the program
Subroutine resumes execution at the line that follows the Call
Subroutine command.

Note: Every subroutine must end with a Return from
Subroutine command.
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CS Call |2,Pro | Activates the specified subroutine. The command opens
Subroutine this dialog box:

Call Subroutine f7|

M ame:

Mote: You can call a zonpt zubroutine. For example:

SCRIPT.MY_SUBROUTIME[ 2. 4.5

Figure 6-29: Call Subroutine Dialog Box

In the Name field, enter the name of the subroutine.

Notes: Use the Call Subroutine command either from the
main program or from another subroutine command.

You can call the same subroutine repeatedly in the same
program.

You can call a subroutine from a Visual Basic script that is
loaded. Append the prefix SCRIPT. to the beginning
of the Visual Basic subroutine name. If more than one
VB script is loaded, it is the responsibility of the
programmer to ensure that there is no conflict of
names.

After the subroutine is executed, the program resumes
execution from the line that follows the Call
Subroutine command.

LA Label | 1,2,Pro | Marks a line in the program that is referenced by a Jump
command. The command opens this dialog box:

N

Label:

e Ok I Cancel

Figure 6-30: Label Dialog Box

In the Label field, enter a name.

Do not include blank spaces — use an underscore.

Do not use the same label name more than once.
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PS Printto
Screen &
Log

2,Pro

Instructs SCORBASE to print data containing strings,
messages and variable values to a log file, or to the message
window, or to both. The command opens this dialog box:

Tesk:

Print ko
" Screen

" LogFile

* Screen and Log File

k. | Cancel

Figure 6-31: Print Dialog Box

Enter text and spaces of up to 47 characters.

To print a value of a variable, place the variable name in
single quote marks. For example: VARX='X" will print as
VARX=50 (when the value of X is 50).

Click the desired print destination.
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SM Send Pro Sends a message to MANAGER, Robot Device Driver,
Message CNC Device Driver, or Device Driver.
Send Message PS__<|
send Tor {aNAGER -l
- |FRobat Dewvice Driver
L CMC Device Driver
Device Driver

Task [D: |TASKE_ID
Figure 6-32: Send Message (Device) Dialog Box
For a message to the MANAGER, select the type of
message from the list of available types. Type a Task ID,
and select a message from the drop-down menu. Consult
the Open CIM user manual for more details.

Send Message [5__<|
send Tt |panaGER -]
Type: | ﬂ
$5tart
| $Firizh

Tazk ID: $End
Figure 6-33: Send Message (Manager) Dialog Box
For other device drivers, type the ID of the Device you
wish to receive the message, and enter the string to be sent.
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MC Send Pro Sends a command to the CNC Device Driver. This is the
Command same dialog box as the SM command, except that the
default device is the CNC Device Driver, and the default
message is a command, rather than a string.

Send Message ['5—_<|
Send Ta: |ENE Device Driver ﬂ
Device ID: |
" Sking
f+ Command

Cancel

Figure 6-34: Send Command (CNC Device) Dialog Box

Enter the device ID and the command in the boxes.

LS Load Pro Loads a Visual Basic script by means of the following
Script dialog box:

Load Script

File name:

Cancel

Figure 6-35: Load Script Code Box

The script must be located in the same subdirectory as the
SCORBASE project file. You must be sure that the LS
command is actually executed before you attempt to call
any of the affected subroutines or variables.

You may load more than one script into a single
SCORBASE project. However, it is the programmer’s
responsibility to ensure that there are no name conflicts.

EN End Pro This command simply enters the command End on the
Program selected line of the program. It signifies the end of the
program. It may be used in more than one subroutine, such
as subroutines which respond to various error conditions.
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Input/Output Commands

&)

Workspace

Project  Commands ]

+-[_] &%I5 CONTROL
+-[_1] PROGRAM FLOW

= a IH PUTS & DUTPUTS
X I Hnputd_ Ondump...
OM  TumnOnQutputd ..
OF  TumDHOutputs ..

Workspace

)

Project Commands ]

+-_1] AXI5 CONTROL

+- (] PROGRAM FLOMW

SR FIMPUTS & OUTPLTS
X Il Ifnputd Orndump...
[X] 0 Orinputinkt_OnSub...
3 El Ernablelnterrupti_.

3 01 Dizablelntermpti

3 OM  TurnOnOutputd
[X] OF  TumDffOutputst .

3 Al SetdnalogOutputd

3 Al SetvaniableToAnaloginputd_
+- (] ADVANCED COMMAMDS

+-[C1 WISION COMMANDS

Level 1 & 2 — Introductory &
Advanced

Pro — Professional

Figure 6-36: Command Tree - Inputs & Outputs Branch

@ Il If Input #
On/Off Jump

1,2,Pro

Causes the program to jump to a label or call a subroutine, if
the state of the tested digital input matches the status
specified (On or Off). The command opens this dialog box:

If Input |

Input Mumber: I j e e

&+ Jump to Label: I

|f" Call 5ubroutine;
: k. I

Figure 6-37: If Input Dialog Box

Cancel

In the Input Number field, enter the number of digital input
(1-8), or a variable.

Select either On or Off for the state of the input.

Select either Jump or Call Subroutine; then complete the
active field.

In the Jump to Label field, enter the name of a Label.

In the Call Subroutine field, enter the name of a subroutine,
or a variable.
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Ol

On Input

Interrupt #

On/Off

Pro

Sets the condition for an input interrupt service. The service
(Call Subroutine or Run Subroutine) will be performed
whenever the condition (input status) is satisfied, regardless
of the current program pointer position. The command opens
this dialog box:

On Input Interrupt

& On
[Fput Mumber; | ﬂ o

¢ Call Subroutine: |
" Run Subroutine:

(] | Cancel

Figure 6-38: On Input Interrupt Dialog Box

Input Number | Enter the number of a digital input, a
variable or the word ANY. Use of the
word ANY causes any input

(1-8) to evoke the interrupt state.

On/Off Select the state of the input.

Call Enter the name of a subroutine that will be
Subroutine | executed in case of interrupt. Execution
of the main program is suspended until
completion of the subroutine.

Run Enter the name of a subroutine that will be
Subroutine executed in case of interrupt. Execution
of the main program continues, and the
subroutine is spawned as a concurrent
process.

An interrupt command causes the program to halt the
command it is currently executing (which can also be a
movement or a delay), and to immediately execute the
command specified for this interrupt. If the specified
command is a Call Subroutine, the program will resume
from the point where it was suspended, as soon as the
subroutine completes its execution. If the specified
command is a Run Subroutine, the main program resumes
immediately after the concurrent process is started.

An interrupt command can be disabled and enabled by means
of the El (Enable Interrupt) and DI (Disable Interrupt)
commands described below.
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Example:

On Input Interrupt Fg|
[riput Muribs 1 s
RpLL MLUmber: -
O
 Call Subroutine: |GETO01

" Run Subrautine:

Cancel |

Figure 6-39: On Input Interrupt (Call) Dialog Box

This inserts the following line of code:
On Input Interrupt 1 On Call Subroutine GETO001

When Input 1 is turned on, the program immediately calls
subroutine GET001. If any axes are moving when the
interrupt occurs, they will immediately stop. When the
subroutine is completed (Return from Subroutine command
is reached), the axes will reassume the position and status
that were interrupted, and the program will continue from
that point.

DI Disable
Interrupt #

Pro

Causes the specified input interrupt to become inactive.
When an interrupt is inactive, it is disregarded until the El
(Enable Interrupt) command reactivates it. The command
opens this dialog box:

Dizable / Enable Interrupt

j (™ Enable
% Disable

. .EIK I Cancel |

Figure 6-40: Disable Interrupt Dialog Box

[nput Mumber: I

Input Number | Enter an input number, a variable, or the
word ALL.

Enable/Disable | Select Enable in order to modify the
command.
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El Enable
Interrupt #

Pro

Causes the specified input interrupt to become active. The

command opens this dialog box:

Dizable / Enable Interrupt

j * Enable
™ Dizable

Cancel |

[nput Murmber: I

Figure 6-41: Enable Interrupt Dialog Box

When an interrupt is active, it is waiting for an interrupt
status (defined using the Ol [On Interrupt] command

described above).

Input Number
word ALL.

Enter an input number, a variable, or the

Enable/Disable
command.

Select Disable in order to modify the

ON Turn On
Output #

1,2,Pro

Sets the state of the specified digital output On. The

command opens this dialog box:

Turn Ouktpuk

Cutput Mumber: I

" Digital

x|
=
T

i

|f" &nalog
s I

Figure 6-42: Turn On Output Dialog Box

Cancel |

Output
Number

Select a number or type a variable name.

The default settings of Digital and On can be changed.
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OF Turn Off
Output #

1,2,Pro

Sets the state of the specified digital output Off. The
command opens this dialog box:

Figure 6-43: Turn Off Output Dialog Box

Output Select a number or type a variable name.
Number

The default settings of Digital and Off can be changed.

AO Set
Analog Output
#

Pro

Sets the state of the specified analog output. The command
opens this dialog box:

Set Analog Output

Figure 6-44: Set Analog Output Dialog Box

Output Enter a number (1 or 2), or a variable.
Number

Value Range | Enter a number between 0 and 255 which
corresponds to the output voltage. The
range of the output voltage is 0-10 Volts.

The Analog default setting can be changed.
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Al Set
Variable to

Analog Input #

Pro

Set Variable :

Sets the value of the specified analog input to a variable. The
command opens this dialog box:

Function

Wariable Name

Analog Input Number

]

Cancel |

Figure 6-45: Set Variable (Analog) Dialog Box

Variable Name

Enter the name of the variable. The first
character of the name must be a letter.

Analog Input
Number

Enter an input number (1-4) or a variable,
where the variable value is an integer in
the range of 0-255 corresponding to a
controller input voltage of 0-10 volts.

See also the description of the Set Variable commands in the
preceding sections of this chapter.

Advanced Commands

Advanced Commands are displayed in the Command Tree when you select
Options | Advanced Options | Advanced Commands.

Workspace

Project  Commatd |

-1 &5 CONTROL

#-(] PROGRA&M FLOW
=0 INPUTS & OUTPUTS
1423 ADVANCED COMMANDS

UF  UseParameterSet...
] P SetParameteryalue...

Pro — Professional

Figure 6-46: Command Tree - Advanced Commands
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UP Use Pro Specifies the Parameter Set to be used. The command
Parameter Set opens this dialog box:

se Parameter 5et EI

Mame of the parameter zet:

N - |

)4 Cancel |

Figure 6-47: Use Parameter Set Dialog Box

Open the drop-down list to select the desired
Parameter Set and click OK.

See page 96 for further information.

PV Set Pro Sets the value for a selected device parameter by
Parameter name. The command opens this dialog box:
Value
Az I arne: alue:
[Robat x| |Basetnglet =| Ji7an

Section: Limits
Kew: Bazednglel
Description: Lower limit of axis motion, in angles [degrees). fron

Cancel |

Figure 6-48: Set Parameter Value Dialog Box

Axis Open the drop-down list to select the
axis for which you need to change
the parameter.

Name Open the drop-down list to select the
parameter whose value needs to be
changed.

Value Enter the new value.

The details of the selected parameter are automatically
displayed.
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Vision Commands

Vision Commands are displayed in the Command Tree when you select

Options | Advanced Options | ViewFlex Commands. See the ViewFlex
User Manual for full details.

YWorkspace
Project  Command |

H-0 &%I5 COMTROL
-3 PROGRAM FLOW
-3 IMPUTS & OUTPUTS
=23 VISION COMMANDS
Shap
FindObject...
FindBlobs...
SetPosition...
ExternalFunction...
Getalue. .
ChangeT able. ..

Pro — Professional

Figure 6-49: Command Tree - Vision Commands
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Variable Programming

The SCORBASE language allows variable programming. Variables allow you
to write commands that change as the state of the robot or its environment
changes during program execution. Therefore they are useful for creating loops
and subroutines in robot programs.

To use a variable, it must first be defined using the Set Variable to
Computation command. See pages 41 and 58.

Variable names can be up to 22 characters long. It is recommended, however,
that you use meaningful names that are as short as possible. The first character
of the name must be alphabetic.

SCORBASE has full access to variables in Visual Basic scripts that are loaded
in memory. The variable name must begin with SCRIPT., for example:
SCRIPT.A. Values can be transferred both to and from variables in external
Visual Basic scripts.

In most editing commands, a variable can be specified instead of a numeric
value.

A variable cannot be used to specify a Label or a Subroutine.

If, at run time, the program encounters a variable whose value is not defined or
is out of range, an error message is displayed.

SCORBASE B |

Q IIndefined wanable: r

Figure 7-1: Undefined Variable Error Message

Using a Variable Instead of a Numeric Value

Example #1
Set Variable stationl=5
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Set Variable lamp=1
Go to Position stationl fast

Turn on output lamp

In this example, one of the robot stations named “station” is recorded as
position #5 and a lamp is connected to output #1. When the program initiates,
the value (5) is assigned to the variable named stationl and the value (1) is
assigned to the variable lamp. The following program lines send the robot to
position “station” and turn on a “lamp”. Using a meaningful name for the
variable makes the programming, debugging and maintenance easier.

Example #2
Set variable pos = 0

Start:

Set variable pos pos +1
Go to position pos fast
Wait 50 (10ths of seconds)

If pos < 5 jump to start

In this example, the robot moves to Positions #1, #2, #3, #4 and #5. At each
position, the robot waits 50 seconds. After waiting at position #5, the program
terminates.

Example #3
Start:

I
o

Set variable tested
Loop:

Set variable tested = tested +1
If input tested off call sub off
If input tested on call sub on
If tested < 8 jump to loop

Jump to start

Set Subroutine off
Turn off output tested

Return from subroutine.

Set Subroutine on
Turn on output tested

Return from subroutine

In this example, the program sequentially scans digital inputs 1 through 8 in an
endless loop.

If the tested input is On, the program turns on the corresponding output.
If the tested input is Off, the program turns the corresponding output off.
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Monitoring Variable Value

To monitor a variable value, SCORBASE offers the following tools:

1. When SCORBASE is running and a Set Variable command is
executed, the current value of the variable is displayed in the status line
at the bottom of the screen.

2. When the program is not running, click on the Set Variable command
in which the value is assigned to the variable, and then execute this line
using the Run Single Line command. The variable value is displayed in
the status line at the bottom of the screen.

3. The Print to Screen & Log (PS) command can also be used to print
the actual value of a variable, by placing the variable name within single
quote marks in the text to be printed.

Example:
Set Variable z

Il
O U,

Set Variable x
Set Variable y = x - z

Print to screen z='z' x='x'" y='y’

When the program is running, the following messages appear in the status bar:

1. When the first line is executed, the message is z=5

2. When the second line is executed, the message is x=9
3. When the third line is executed, the message is y=4
4. When the fourth line is executed, this window opens:

Dialog
Date
06274

234602 z=h, w=9 =4

Figure 7-2: Variable Status Dialog Window
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Program Execution

The Program Window and the dialog bars described in this chapter are used for
activating and monitoring program execution.

Select Window | Run Screen to display only the Program window, which
shows the section of the program currently executed.

e Status Bar - indicates the currently executed line or current value of a
variable.

e Inputs and Outputs Dialog Bars - show the Analog Input, Analog
Output, Digital Input, Digital Output values. To activate the dialog bars
that are most useful for program execution, select View | Dialog Bars
and then the desired dialog bar from the pop-up menu.

e Log file - records data during program execution.

Running a Program

SCORBASE offers three modes of running a program. To select the running
mode do one of the following:

¢ Click the appropriate Run icon in the toolbar.
e Select one of the Run options in the Run Menu.

e Press the function key.

= Single line (F6) Runs the currently selected (highlighted) line.
Single cycle (F7) Runs the program from the currently selected
1= (highlighted) line. Running stops after the last line
is executed.
- Continuous (F8) Runs the program from the currently selected
J=z (highlighted) line. After the last line is executed,
program execution continues from the first line.
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The /Run] key on the Teach pendant cannot be used to start execution of
SCORBASE programs.

Note: Always restart execution of a program from the first line after you have
changed program data (e.g., recorded new coordinates for a position, edited a
program line, etc.).

Halting Program Execution

Stop and Pause are the two methods of halting program execution from
SCORBASE.

To stop or pause programs from SCORBASE do one of the following:
o Click the appropriate icon in the toolbar.
e Select Run | Stop, or Run | Pause.

e Press F9/F10 - Make sure the SCORBASE application is the
currently active window before you press F9 (STOP) or F10
(PAUSE).

e To STOP the program you can also press the red EMERGENCY
button on the controller or press the ABORT key on the Teach Pendant
(if installed).
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Stop (F9) Program execution is stopped immediately. Use
@ this command only in emergencies.

If the workstation is connected only to a stationary
robot such as an ER-4u, the STOP command is
sent directly to the device. However, other
devices such as the ER-400 AGV Mobile Robot
require the user to define a subroutine with the
name ON_STOP. When the STOP button or F9
is pushed, the ON_STOP subroutine is called.

The subroutine might contain a line such as Turn
Off Output 1. Here is an example for use with
the ER-400 AGV Mobile Robot:

& Program - ( Untitled ) |‘Z |@FXI

NN Yo YK

1| Set Subroutine ON_5TOP
2 Send Message STOP to Device Driver 1D 2
3 Return from Subroutine

+

Figure 8-1: Program Window — ON_STOP
subroutine.

Pause (F10) Stops program execution only after the current
b | command has been executed. Thus, axes may
o continue moving (to complete their motion) after
the Pause command is issued.

Inputs and Outputs Dialog Bars

Digital Inputs & Outputs Dialog Bars

The Digital Inputs & Outputs dialog bars show the status of the controller
digital inputs and outputs. The display is available in all modes of operation.

Diigital [nputs

=| Digital Inputs: 0 20 S0 0 8N e A

Figure 8-2: Digital Input Dialog Bar

User Manual 80 SCORBASE
0602 Program Execution



Drigital Outputs

=| Digital Dutputs: 0 20 080 0 08T e e

Figure 8-3: Digital Output Dialog Bar

In both dialog bars, when the /O status is Off (false), the matching I/O number
is dark green. When the /O status is On (true), the matching I/O number is
light green

If control is On, the sixteen Output / Input LEDs on the front panel reflect the
/O status.

If control is On, clicking on an output number in the Digital Output dialog bar
toggles the status of the controller’s digital outputs.

In Off-line the Digital Output dialog bar can also be used to simulate the status
of controller's digital inputs. This option is useful for checking the If
Input#_onJump command.

In On-line mode, to test the program response for the If Input#_onJump
command, short the designated input terminal to the digital input ground.
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Analog Inputs & Outputs Dialog Bars

SCORBASE can monitor and control four (4) analog inputs and two (2) analog
outputs. The Analog Inputs & Outputs dialog bars show the values of the
controller Analog Inputs and Outputs. These dialog bars may also be opened or
closed using the View | Show All Dialog Bars or View | Close All Dialog
Bars commands.

Analog [nputs

=l Analog lnputs: 1: [0 2 |0 2|0 4: |0

Figure 8-4: Analog Input Dialog Bar

Analog Outputs

=l Analog Dutputs; 1 | 0 & | 1]

Figure 8-5: Analog Output Dialog Bar

The Analog Inputs and Output resolution is 8-bit. The Analog Input / Output
range is from 0 (minimum) to 255 (maximum).

Output values can only be manipulated when SCORBASE is operating On-
line. To change the value of an Analog Output, do one of the following:

e Click Output (the color turn from light yellow to white), and type a
number.

e Use the AO (Set Analog Output #) command, and run this line.

When the controller receives an Analog Input signal from an external device,
the value (0-255) of the signal is reflected in the Input Value field.
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SCORBASE Log File

The SCORBASE log file records the messages printed using the PS (Print to
Screen Log) command. To print to a message to the log file, click either Log
File or Screen and Log File.

Figure 8-6: Print To Screen Command

The Log file is initialized (cleared) each time SCORBASE is loaded.

To see the file content, open the file SCBS.LOG using a text editor (such as
WordPad). The file is located in the SCORBASE subdirectory named BIN.

SCORBASE generates a backup file each time the program is closed.
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Project Files Management

A SCORBASE project includes the following files:
¢ SCORBASE program (file extension *.SBP)
¢ Recorded Position files (file extension *.PNT)
e Project data (file extension *.WS)
e Graphic image (if RoboCell is installed — file extension *.3DC).
All commands (except for Open) relate only to the SBP, PNT and WS files.

Opening or saving a project from the File menu opens or saves all project files
(three or four files).

As default, all files are located in the Projects directory (folder) in the
ER 2U or ER-4U directory (depending on which robot is being used for the
project).

Project Management

SCORBASE project files are managed by means of the usual Windows file
tools, which can be accessed by icons or via the File menu.

New (Ctrl+N) Opens anew, untitled, project named Untitled.
All project-related files are created.

opening a previously saved project. All project-
related files are opened. Only one project may
be open at a time.

ﬁ Open (Ctrl+O) Opens a Load Project File dialog box for
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Save (Ctrl+S)

Saves the currently active project. If the project
has not previously been saved (i.e., is untitled),
a dialog box for specifying the project name
opens.

All project-related files are saved, including
Program, Positions and Graphics.

Save As...

Opens the Save Project dialog box for saving
the currently active project under a new name.

All project-related files are saved under that
new name.

As default, all projects are saved in a Projects
folder.

Close Project

Closes the currently open project.

New Script Opens Notepad. The user can then begin to
write a new Visual Basic script file.
Open Script Opens File Selector box for opening an

existing Visual Basic script file.

Print Program

Prints the program.

The Program window must be active to select
this option

Print Positions

Prints the position table.

The Position window must be open and active
to select this option. You can open the Position
window by selecting View | Positions.

Print 3D image

Prints the 3D image (if RoboCell program is
installed).

Print Preview
3D Image

Opens a dialog window that shows how the
printed cell will appear on paper.

Print Charts

Opens a dialog box to select the specific axis
chart for display or printout. Only one axis can
be selected at a time.

Print Preview
Charts

Opens a screen, which displays the selected
axis chart before printout showing how the
printed cell will appear on paper.

Import 3D Model

Opens the Import 3D Image dialog window

showing the graphic module files (*.3DC files).
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Opens the Graphic Module in CellSetup.

Edit 3D Model

View File Opens the View File window to display the
program or position of any selected project.

Exit Quits SCORBASE. If changes to a program or

position file have been made, but not yet saved,
a warning message will be displayed.
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System Configuration

SCORBASE offers the following options for system configuration:
e Window Layout options.
o Experience level.

e Hardware setup.

Window Layout Options

Window Menu

MM Help

Teach & Edit
‘ Run Screen
Projeck Screen
Open CIM Screen
| User Screen

Save User Screen

v 1 Program -  Unkitled )

Figure 10-1: Window Menu

The display options enable optimal usage of the screen area. SCORBASE
offers five basic display options and a wide range of dialog bars and windows
through which the user can see and change system data.
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Simulation & Teach

3% RoboCell for SCORBOT-ER 4u - MICROCIM-DEMO
File Edit Run Options ‘iew 3D Image ‘Window Help

@ D& | E =gz o | A 12 [P

B Program - MICROCIM-DEMO =]} 3D Image - MICROCIM-DEMO

ol AaSaSAIE Sl & 4.90.5 | BB ssF LLT L

m Remark: $ Beginning of the automatically generated code

Call Subroutine $PICK_AND_PLACE_0.1.3.15.2.0

5et Subroutine $PICK_AND_PLACE_0.1,3,15.2.0

Set ¥ariable TASK_ID = 110000

Set Yariable PART_ID =0

Set ¥ariable SOURCE_DEVICE_ID =1

Set Yariable SOURCE_DEYICE_INDEX =3

Set Yariable TARGET_DEVICE_ID =15

Set Yariable TARGET_DEVICE_INDEX =2

Set ¥ariable PICK_AND_PLACE_NOTE =0

Call Subroutine GET 001

Call Subroutine PUTO01S

Return from Subroutine

Remark: % End of the automatically generated code

Remark: Intelitek Open CIM robot device driver demonstration
Remark: The ER-4u robot serves the Conveyor [CNV1)

17| Remark: The ER-4u robot serves the MINI-ASRS [MBAS2)

18 Set Subroutine GETO15

Print to Screen: GET TEMPLATE FROM MINI-ASRS [MGAS2)
Go to Position 21 Speed 5

Open Gripper

22| Set Variable ABOVE_TEMPLATE_POSITION = SOURCE_DEVI
Go to Position ABOVE_TEMPLATE_POSITION Speed 8

24| Set Variable AT_TEMPLATE_POSITION = ABOVE_TEMPLATE
Go Linear to Position AT_TEMPLATE_POSITION Speed 2
Close Gripper

S oo~ m e

Z=EE
e

Manual Movement [%| Teach Positions {simple} %] Workspace

Project | Commands I

& Jonts 0 7 ot 5 Position Number - |nojude Sues
’— I1 S |'7 Fobot [ Peripherals i.l #-_3 MICROCIM-DEMO

12 3 4 5 5 7 8 o 5

—mimrnn] e e
| [Insert [ &2 Smulation | Z
Figure 10-2: Simulation and Teach Screen
Available only if RoboCell is installed. This layout option displays the
following windows:
e Program Window that holds the SCORBASE program.
e 3D Image
e Manual Movement Dialog Box
e Teach Positions Dialog Box
e  Workspace Window that shows:
e Project tab
e Commands tab
For further information, see the RoboCell User Manual.
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Teach & Edit

3N SCORBASE for SCORBOT-ER 4u - MICROCIM-DEMO

File Edit Run Options Yiew Window Help
@ DSHd ==z
E Program - MICROCI-DEMO

Project  Commands

Lol N D Y e T -0 £45 CONTROL
(0 PROGRAM FLOW

2| Call Subroutine $PICK_AND_PLACE_0.1.3,15.2.0 -0 INPUTS & OUTPUTS
3 Set Subroutine $PICK_AND_PLACE_0.1.3.15.2.0 [0 ADVANCED COMMANDS
4| Set Variable TASK_ID = 110000 -2 VISION COMMANDS
5\' Set Variable PART_ID =0
B_\' Set Yariable SOURCE_DEVYICE_ID =1
?\' Set Yariable SOURCE_DEVICE_INDEX =3
3_3\' Set Yariable TARGET_DEVICE_ID =15
i 9 Set Variable TARGET_DEVICE_INDEX =2
1l] Set Variable PICK_AND_PLACE_MOTE =0 -
11| Call Subroutine GET001
12| Call Subroutine PUT015
[ 3_: Return from Subroutine
1 4 Remark: $ End of the automatically generated code
1 5 FRemark: Intelitek Open CIM robot device driver demonstration
L B Femark: The ER-4u robot serves the Conveyor [CNY1]
i __'l_?’ Remark: The ER-4u robot serves the MINI-ASHS [MBAS2)
18| Set Subroutine GETO15
19/ Print to Screen: GET TEMPLATE FROM MINI-ASRS (MBAS2)
| 20/ Go to Position 21 Speed 5
i _2_'_|\:l:lpen Gripper
i 22 Set Yariable ABOYE_TEMPLATE_POSITION =SOURCE_DEVICE_INDEX + 110
i 23 Go to Position ABOYE_TEMPLATE_POSITION Speed 8
i 24 Set Variable AT_TEMPLATE_POSITION = ABOVE_TEMPLATE_POSITION -100
i 25 Go Linear to Position AT_TEMPLATE_POSITION Speed 2
26| Close Gripper

[ Joins [T %7z IF | Position Mumber et |
e e W WnCF:JDbEDt xesr“ Peripheralz L_I
2 E R & Speed
_ﬂ'_|1]2]3]4]5]5]'] ] A‘ﬁ i Absolute " Duration
QIQ]W]E]H]T]Y]-] ]_ﬂ_‘ﬁﬂdativeto: 5 -

[tnsert | &2 off-line

Figure 10-3: Teach & Edit Screen

When a SCORBASE project is opened, the screen is set for the Teach & Edit
display mode by default. In this mode, these windows and dialog boxes are
displayed:

e Program Window that holds the SCORBASE program.
e Manual Movement Dialog Box
e Teach Positions Dialog Box
e Workspace Window that shows:
e Project tab
e Commands tab
To open the Teach & Edit layout, select Window | Teach & Edit.
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Run Screen

3% SCORBASE for SCORBOT-ER. 4u, - MICROCIM-DEMO
File Edit Run Options ‘iew ‘Window Help

FIEEIEEE S B e T

= Program - MICROCIM-DEMO

AENNO Yo BRI

2| Call Subroutine $PICK_AND_PLACE_0.1.3.15.2.0
3 Set Subroutine $PICK_AND_PLACE_0,1,3,15.2.0
4| Set Variable TASK_ID = 110000
5| Set Yariable PART_ID =0
6| Set Variable SOURCE_DEYICE_ID =1
7| Set Yariable SOURCE_DEVYICE_INDEX =3
8| Set Variable TARGET_DEVICE_ID =15
9| Set Yariable TARGET_DEVICE_INDEX =2
10| Set ¥ariable PICK_AND_PLACE_NOTE =0
11| Call Subroutine GETOD1
12| Call Subroutine PUTO1S
13 Return from Subroutine
14 Remark: $ End of the automatically generated code
15| Remark: Intelitek Open CIM robot device driver demonstration
16| Remark: The ER-4u robot serves the Conveyor [CNV1)
17| Remark: The ER-4u robot serves the MINI-ASRS [MBAS2)
18 Set Subroutine GETO15
19| Print to Screen: GET TEMPLATE FROM MINI-ASRS [MBAS2)
20| Go to Position 21 Speed 5
21| Open Gripper
22| Set ¥ariable ABOVE_TEMPLATE_POSITION = SOURCE_DEYICE_INDEX + 110
23| Go to Position ABOVE_TEMPLATE_POSITION Speed 8
24| Set Yariable AT_TEMPLATE_POSITION = ABOVE_TEMPLATE_POSITION -100
25 Go Linear to Position AT_TEMPLATE_POSITION Speed 2
26| Close Gripper
27| Go Linear to Position ABOVE_TEMPLATE_POSITION Speed 2
28| Go to Position 21 Speed 5
29| Go to Position 20 Speed 5
30| Go Linear to Pogition 2 Speed 2
31| Open Gripper
32| Go to Position 20 Speed 5
33 Send Message $Start to MANAGER 1D TASK_ID
34| Return from Subroutine

\Insert | &2 off-Line

Figure 10-4: Run Screen

The Run Screen display option opens only the Program Window. When the
program is running, the currently executed line is highlighted and information
on the currently executed command is displayed in the status bar.

To open the Run Screen layout, select Window | Run Screen.
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Project Screen

&% SCORBASE for SCORBOT-ER 4u - MICROCIM-DEMO
File Edit Run Options

@ o=

View  WWindow Help
=

L_ALQPLQ

A H NN D e R

Ll Remark: § Beginning of the automatically generated code
|2 Call Subroutine $PICK_AND_PLACE_0.1.3.15.2,0
3 Set Subroutine $PICK_AND_PLACE_0.1.3.15.2.0
4 Set Variable TASK_ID = 110000
IE 5 Set Variable PART_ID =10
B_Zﬁel Vanable SOURCE_DEVICE_ID =1
??Sel Warable SOURCE_DEYICE_INDEX =3
B Set Variable TARGET_DEVICE_ID =15
i 9 Set Variable TARGET_DEVICE_INDEX - 2
| Set Variable PICK_AND_PLACE_NOTE =0
| Call Subroutine GET001
| Call Subroutine FUTD15
| Return from Subroutine
I Femark: $ End of the automatically generated code
| Remark: Intelitek Open CIM robot device driver demonstration
| Remark: The ER-4u robot serves the Conveyor [CHV1)
IE fHemalk The ER-4u robot serves the MIMI-ASRS [MBAS2)
B Sel Suhmulme GETO1S

AN Mo oo CET TOLAN AT OO ML & CTE S S

MICROCIM-DEMO

* Positions -

| m [ . Azl | Awis? | Awis3 | Adsd | AwisB | Awis7 | AwisB Tope
T Emm) Y (mm] | Z [mm] Pitch [deq) | Foal [deq] | mmx’deg mmx’deg
1 | Joint | 168.91 958 G736 41.97 -3560 Abs. [Jaint]
' wvz |as@l 7aTo 77A5 8975 9D
| Jont | 14800 2270 12353 085 3078 Abs. o] B

) 1524 e e 22 -89.96 3075

noo

0o 2000 0.0 0.0 Rel 1 (2]

v

jp |Jont| DES! 1382 8728 1862 1230 &b, oint]

[ wvz | B3mz 2m18d 4544 BI5E 1290

il 6530 1553 8330 1629 2828 &b, oint]
2 25442 5145 8995 2828

7 | 12159

@?}MM@EQE%E&MJ[:J wor

Project  Commands

[0 A5 CONTROL

-0 PROGRAM FLOW

{1 INPUTS & OUTPUTS

[ L] ADVANCED COMMANDS
-2 WISION COMMANDS

et | &2 Off-ne
Figure 10-5: Project Screen
The Project Screen option displays the following:
e Program Window that holds the SCORBASE program.
e Workspace Window that shows:
e Project tab
e Commands tab
e Positions Window

When the program is running, the currently executed line is highlighted, and
information on the currently executed command is displayed in the status bar.

To open the Project Screen layout, select Window | Project Screen.
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Open CIM Screen

3% SCORBASE for SCORBOT-ER. 4u, - MICROCIM-DEMO
File Edit Run Options ‘iew ‘Window Help

@B & | = 02|05 ov o ]l A 1D 12 [P

B Program - MICROCIM-DEMO |Z|[g| .‘dg&
RN O e T E |

L] Remark: $ Beginning of the automatically generated code
2| Call Subroutine $PICK_AND_PLACE_0.1.3.15.2.0
3| Set Subroutine $PICK_AND_PLACE_0.1.3,15.2.0
4| Set Variable TASK_ID = 110000
_5: Set Yariable PART_ID =0
6| Set Variable SOURCE_DEVICE_ID =1
7| Set Variable SOURCE_DEVICE_INDEX = 3
8| Set Variable TARGET_DEVICE_ID =15
i __9: Set Yariable TARGET_DEVICE_INDEX =2
| 10/ Set Variable PICK_AND_PLACE_NOTE =0
i 11 Call Subroutine GET 001
12| Call Subroutine PUTO15
|13/ Return from Subroutine
14 Remark: $ End of the automatically generated code
|15/ Remark: Intelitek Open CIM robot device driver demonstration
|16/ Remark: The ER-4u robot serves the Conveyor [CHV1]
|17 Remark: The ER-4u robot serves the MINI-ASRS (MBAS2)
| 18/ Set Subroutine GET015
19| Print to Screen: GET TEMPLATE FROM MINI-ASRS (MEAS2)
| 20| Go to Position 21 Speed 5
21 | Open Gripper
| 22| Set Variable ABOYE_TEMPLATE_POSITION = SOURCE_DEVICE_INDEX + 11
i _2_3: Go to Position ABOVE_TEMPLATE_POSITION Speed 8
| 24| Set Variable AT_TEMPLATE_POSITION = ABOVE_TEMPLATE_POSITION -10
i _2_5: Go Linear to Position AT_TEMPLATE_POSITION Speed 2
26/ Close Gripper
i _2?_': Go Linear to Position ABOVE_TEMPLATE_POSITION Speed 2
28| Go to Position 21 Speed 5
| 29 Go to Position 20 Speed 5
30| Go Linear to Position 2 Speed 2
3 | Open Gripper
32 Go to Position 20 Speed 5 3

Operation Mode ] CIM Messages
1Dn-Line

Task Histary

% Complete from Pick and Placs File

[3] Cannot connect to
MANAGER

Message

Open CIM path: |C:%Proqram Fileshrtelitek \SCORBASE MAGVACTMFlextinS T4 IP addiess: [ a7zie1zzt |
[ \Insert | &2 Off-Line

Figure 10-6: Open CIM Screen

The Open CIM Screen option displays the following:
e Program Window that holds the SCORBASE program.
e Open CIM Device Driver Window, which provides:
e Toolbar, with button for Manual Stop T
e Operation Mode selector
e Online

e Simulation
e Standalone. When this option is selected, you may press the =

icon on the toolbar to open the TCP/IP dialog box for establishing
communications with other Open CIM applications.
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TCPSIP Status

W Enable TCF/IP

Ok | Cahcel |

e Task History panel
e Percentage Complete from Pick & Place File
e CIM Messages panel

e Messages Window

To use the Open CIM Screen layout, select Window | Open CIM Screen.

User Screen; Save User Screen

Window EgEls]

Teach & Edit
| RunScreen l
Project Screen
1 Open CIM Screen

User Screen

Save User Screen

w 1 Program - MICRCCIM-DEMD

Figure 10-7: Window Menu — Select User Screen

By default, the User Screen displays the same windows as the Teach & Edit
Screen. However, the user can customize the layout of the windows to the
needs of the project. This is useful when you have specified one or more
dialog bars under the View menu. See page 100.

To save the layout for future use, select Window | Save User Screen.

Whenever you desire to use that layout again, select Window | User Screen.

Other Options

Options Menu

Hardware Setup

SCORBASE allows you to define the devices that are connected and operated
by the controller as Axes 7 and 8. The following peripherals can be connected
to the USB Controller:
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Views  \Window  Help

On - Line
v OFf - Line

Hardware Setup

Set Parameters

w Line Murmber
Reload Last Project at Startup

Level 1
Lewel 2
v Pro

Advanced Options..,

Figure 10-8: Options Menu — Hardware Setup

Catalog number | Description

1009 Rotary Table, 24V

1010 Conveyor Belt (gray), 24V

1020 1.0m Linear Slidebase, belt-drive, 24V
1021 1.8m Linear Slidebase, belt-drive, 24V
1013 Linear Table 0.3m, 24V

1014 XY-Table, 24V

1234 Motor Kit 24V

Note: The following peripherals are not supported:

e 1.0m Linear Slidebase, belt-drive, 24V Catalog #1018
e 1.8m Linear Slidebase, belt-drive, 24V Catalog #1019

Contact your local distributor for further information.

Do not change the hardware setup unless you are authorized to do so. To define
the devices, select Options | Hardware Setup. The Hardware Setup dialog
box opens. Click on the arrow to open the list of available devices, and then

click on the desired device.
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Hardware Setup X

¥ Peripherals ™ Fobat

Y| S lid=baze 1.8m, Belt-drive

Az B IN-::t Connected j

| )4 I Cancel |

Figure 10-9: Hardware Setup Dialog Box (Initial)

Hardware Setup ['S_(|
* Peripherals " Fobat
iz 7o |Mot Connected ﬂ

Auiz 3 |Conwvevor Belt [gray), 244
Slidebaze 1.0m, Bel-drive
Slidebaze 1.8m, Belt-drive
Linear Table 0.3m
¥’ Table ¥ axis B

Figure 10-10: Hardware Setup Peripherals Dialog Box showing
default settings

The Hardware Setup option also enables you to work with a different robot
from the one you selected during installation. See page 2. To do so, click the

Robot radio button.
Hardware Setup E|
T Peripherals f* Roboat
SCORBOT-EF 4u |

SCORBOT-ER 2u

SCORBOT-ER Su
ASRS 360
ASHS 2*3Eu

Figure 10-11: Hardware Setup Robot Dialog Box.
Select the desired robot and click OK.
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Parameter Set Window

Parameter Set: $DEFALLT

%

Y

Fobot | dwis 1| awis 2 | Anis3 | Auis 4 | Auis5 | duis6 | Axis7 | ais8 |

=181 x|

Figure 10-12: Parameter Set Window - for Robot

NI E

Section | Key Diescription Walue -
Basednglel t of axis mation, in angles [degrees), from harizontal reference position 174.0
Basetngle?  t of axis motion, in angles [degrees]. from horizontal reference position -1320
Shouldertnglel & of axis motion, in angles [degrees], from horizontal reference position N0
Shouldertingle?  t of axiz mation, in angles [degrees), from harizontal reference position 124.0
Elbovstinglel b of axis motion, in angles [degrees), from horizontal reference position 160.0
Elbowdngle?  tof axis mation, in andles [degrees). from horizontal reference position 115.0
Pitchénglel t of axis motion, in angles [degrees), from horizontal reference position 115.0
Limnitz Fitchéngle? it of axiz maotion. in angles [degrees), from horizontal reference position 113.0
Fiolknglel t of axis motion, in angles [degrees), from horizontal reference position 570
Raolingle? it of axis motion, in angles [degrees), from horizontal reference position H70
Fitdin Lower limit of working envelope radius, in meters 0.05
Rbdax Upper limit of warking envelope radius. in meters 0940 -
Zhin Lower limit of £ coordinate, in meters -0.103
Zhdax Upper limit of Z coordinate, in meters 0940
Singularity tinimum elbow angle, in degrees 5
BaseHeight  dinate of the rotation axiz of arm link 2 when wbat at home position, in 0349
Joint10ffset  qate of the rotation axis of arm link 2 when the robot at home position, 0.016
e ShoglderLength Length af arm link. 2 from the first articulated joint, in meters 0221
Joint20ffset  offset from center along the ‘r-axis] of the TCP when robot at home pos 1]
ElbawLength Length of arm link 3 from the second articulated joint. in meters 0.2
GripperLength Distance from pitch axis to tip of gripper, in meters 0.145
Hominghwis_1 Firzt robot axiz for homing 2
HaomingSeq Homingdxis_2 Second robot axis for homing 3
Hominghuxis_3 Third rabat axiz far homing 5 ;I

arameter Set: $DEFAULT

=lax|

Ruobot | Awiz 1 Awis 2 |Axls 3 I Axiz 4 I Axiz 5 I Az B I Az 7 I Axiz B I

Section | Key | Description alue
ArisType Az lype bitmap; bit mask: O=iotational, 1=linear, 2=gripper, 4=unlimited axis 1]
General Impact.Dtalect I aximum position ermor fU.[ impa.cl dt.alacliun, in encoder counts 70
EncLimit_1 Lower limit of axis motion, in encoder counts -18000
EncLimit_2 Upper limit of axis motion, in encoder counts 1500
Max5peed Iaximum speed setting, in units of encoder counts/(second) 6500
Speed Maxticoel wim acceleration/deceleration allowed for each axis during movement; in units of encoder counts/sec 11000
anual_1 Speed setting for manual movement in one direction. 145
Manual_2 Speed setting for manual movement in opposite direction. -145
MoEnc30 mber of encoder counts for 30 degrees; when axis is linear, value is number of encoder counts for 30 ¢ -10216
Cartesian B - -
HorizPos Encoder count at horizontal reference position -13653
PropGain Froportional feedback constant 120000
DifferGain Differential feedback constant 1200000
Servo IntegralGain Integral feedback constant 12000
FeedForward “elocity feed forward constant 1}
Bias Zero offset biaz 1]
Welocity Horming Yelocity 100
ImpactCondEnc M aximurn encoder counts for impact detection during homing 2
Mati ImpactCandTicks Mumber of ticks [24 ms] for impact detection during homing 10
MaxTime b aimurm time for homing, in milliseconds 30000
MaxDistance M aximum movemnent during haming, in encader counts 30000
Offset Offset after home switch found, in encoder counts -190

Figure 10-13: Parameter Set Window - for Axes
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SCORBASE contains the following parameter sets:

Parameter Set Description
$2KG Moves objects that weigh about 2 kg.
$3KG Moves objects that weigh about 3 kg.
$Current Current parameter set loaded to the controller.
$Default Default set when parameters are optimized.
Maxspeed Activates the robot at maximum speed.

To modify any of the parameters of the above vendor-supplied sets you must
save the set under a different name. Click the Save As icon to open the dialog
box. Enter the name of the new Parameter Set and click OK to save it.

Parameter Set: SDEFAULT
+HE

Figure 10-14: Parameter Set Window toolbar

Use the Parameter Set Window toolbar to select one of the following options:

Open Displays the Open Parameter Set window. Select

tH the desired Parameter Set from the list.

i 8 Save Saves the Parameter Set after changes have been
A effected.

A Parameter Set marked with the $ symbol cannot
be changed and saved. The set must first be saved
under a new name using the Save As icon.

Eipd Save As Opens the Save Parameters Set As dialog box.
[ Enter the name of the new Parameter Set and click
OK to save it.
@ Default Displays the $Default Parameter Set.
EapY Apply Loads the selected Parameter Set to the controller.
=
;@ View Opens the selected Parameter Set Window, which

= lists all the parameter keys, with description and
value, included in the Parameter Set. The keys are
listed by sections. See page 96.
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Line Number

ME Wiewe 30 Image  Window He

On - Line
CFff - Line
v Simulation l

i
1
,I Hardware Setup
1 Set Parameters

! w Line Mumber
Reload Last Project at Startup

Level 1

| LewelZ

J.p'PrU

Advanced Options, ., |

Figure 10-15: Options Menu — Line Number Selection

By default, SCORBASE displays program line numbers in the Program
Window. If you wish to hide them, uncheck the toggle under Options | Line
Number.

Reload Last Project at Startup

=
(olalay e Siew 30 Image  window  He
on - Ling
OFF - Line

| W Simulation
1

Hardware Setup
Set Parameters

| w Line Murmber

v Reload Lask Project at Startup

Level 1
! Lewel 2

; v Pro
Advanced Cptions. ..

Figure 10-16: Options Menu — Reload Last Project Selection

When SCORBASE is initiated, the program can be set up to automatically
open the last project. To toggle this option, select or deselect Options |
Reload Last Project at Startup. A checkmark appearing next to this option
indicates that the option is on.
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Experience Level

SCORBASE offers three experience levels:
e Introductory (Level 1)
e Advanced (Level 2)
e Professional (Pro Level)

A higher level offers more commands and tools. Levels can be selected from
the Tool bar or from the Options menu.

L‘J;IJ Level 1 Displays list of commands and options at
introductory level. Commands related to Level
2 and Pro are disabled.

L\-[_%J Level 2 Displays list of commands and options at
advanced level. Commands related to Pro are
disabled.

| F‘E | Pro Displays list of all commands and options.

Display of the Advanced Commands and the Vision Commands is activated by
selecting Options | Advanced Options.

View Menu
The following display options are available from the View menu:
Movement Displays the following:
information |, Pposition error for all eight axes
. Home switch status (for all eight axes). The
number 1 indicates the switch is on (pressed)
while 0 indicates the switch is off (released).
. Selected axis (1 — 8) PWM value. The PWM value
indicates the power sent to the axis motor.
Movement Information
|
Home Switches: [T [ [0 [@ [0 [0 [0 [0 | |Yae |0
Figure 10-17: Movement Information Dialog Box
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Messages | Displays the content of the PS (Print To Screen)
commands.

Messages
[rate Time Meszage

Figure 10-18: Messages Window

These two commands produce a window which overlaps the existing windows.
The user should readjust the positions and sizes of these windows according to
personal preference.

Dialog Bar Display Options

All Dialog bars are accessible from the View menu. Select View | Dialog
Bars.

Joints Shows angle of the robot joints. See page 39.

XYZ Shows position coordinates of the TCP. See page 39.

Digital output | Shows digital output status and enables toggling an
output status. See page 80.

Digital input | Shows the digital input status. Enables toggling an
input status in Off-line mode, for program
debugging. See page 80.

Analog output | Displays the value (0-255) of Analog output 1 and 2.
These values can also be modified through this
dialog bar. See page 82.

Analog input | Displays the value (0-255) of Analog inputs 1-4.
Enables setting a value for an input in Off-line mode,
for program debugging. See page 82.

Encoders Shows the values of the eight encoders. See page 39.

Each of these options adds a dialog bar to the bottom of the screen, overlapping
whatever windows are displayed. The user can retile the screen by reselecting
the desired Window Layout Options from the Window menu.
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Appendix A

Command Line Options

The following table describes the command line options that enable the
integration of user applications with SCORBASE.

Before operating SCORBASE with these command line options, follow and
obey all warnings and cautions provided in the user application manuals to
prevent, for example, hazards from moving parts.

The SCORBASE command line format that is required when using the options
described in the table is provided, as follows:

SCORBASE.EXE [Optional INI File] [Optional Switches]

Option Description

/0 Loads SCORBASE in online mode.
For example, SCORBASE.EXE SCBS.INI /O

/S Loads SCORBASE in simulation mode.
For example, SCORBASE.EXE SCBS.INI /S

/H Performs auto homing from online mode.
For example, SCORBASE.EXE SCBS.INI /H

/L Loads a specific workspace in simulation mode.
For example, SCORBASE.EXE
SCBS.INI /L=“C:\PROGRAMES\INTELITEK\
ROBOCELL\PROJECTS\ER4u\Er4Cell1.WS”

/R Loads a specific workspace and runs SCORBASE.
For example, SCORBASE.EXE SCBS.INI
/R="C:\PROGRAM FILES\INTELITEK\ROBOCELL\
PROJECTS\ER4u\Er4Cell1.WS”

/1 Open CIM Robot Device Driver configuration file.
For example: SCORBASE.EXE /I=USBVDI1.INI

/N Open CIM Robot Device Driver number.

/T Displays the SCORBASE application on top of the desktop
at all times.
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/U Prevents the SCORBASE application from staying on top
of the desktop. This command can be activated only when
SCORBASE is open.

/M Minimizes the SCORBASE application. This command can
be activated only when SCORBASE is open.

/E. Restores the SCORBASE application. This command can
be activated only when SCORBASE is open.

/C Closes the SCORBASE application. This command can be
activated only when SCORBASE is open.

/CIMDD_ONLINE Open CIM-SCORBASE device driver mode: Online

/CIMDD_SIMUL_AUTO Open CIM-SCORBASE device driver mode: Simulation

/CIMDD_STANDALONE_ONLY | Open CIM-SCORBASE device driver mode: Standalone

Examples of SCORBASE command line procedures are provided, as follows:
Loading a workspace in simulation mode:

e At the prompt, type the following:
SCORBASE.EXE /S /L="C:\PROGRAM FILES\INTELITEK\
ROBOCELL\PROJECTS\ER9u\Act3.WS”. The workspace will be
loaded in simulation mode.

Loading the software in online mode and homing the robot:

e At the prompt, type the following:
SCORBASE.EXE /O /H /R="C:\PROGRAM
FILES\INTELITEK\ROBOCELL\PROJECTS\ER4u\Er4Cell1.WS”.
The workspace will be loaded in online mode and the robot will be
homed.
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